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ɇɚɲɚ ɫɬɪɚɧɚ ɨɛɥɚɞɚɟɬ ɛɨɥɶɲɢɦɢ ɡɚɩɚɫɚɦɢ ɜɨɞɧɨɣ ɷɧɟɪɝɢɢ, ɤɨɬɨɪɭɸ ɷɤɨ-
ɧɨɦɢɱɟɫɤɢ ɜɵɝɨɞɧɨ ɩɪɟɨɛɪɚɡɨɜɵɜɚɬɶ ɜ ɷɥɟɤɬɪɢɱɟɫɤɭɸ ɧɚ ɝɢɞɪɨɷɥɟɤɬɪɢɱɟɫɤɢɯ 
ɫɬɚɧɰɢɹɯ(ȽЭС). ȼ ɰɟɥɨɦ ɫɬɪɚɧɚ ɯɨɪɨɲɨ ɨɛɟɫɩɟɱɟɧɚ ɜɨɞɧɵɦɢ ɪɟɫɭɪɫɚɦɢ, ɡɧɚɱɢ-
ɬɟɥɶɧɨ ɨɩɟɪɟɠɚɟɬ ɥɸɛɭɸ ɫɨɫɟɞɧɸɸ ɪɟɫɩɭɛɥɢɤɭ ɧɨɜɨɝɨ ɡɚɪɭɛɟɠɶɹ. ɇɨ ɪɚɫɩɪɟɞɟ-
ɥɟɧɢɟ ɝɢɞɪɨɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ ɤɪɚɣɧɟ ɧɟɪɚɜɧɨɦɟɪɧɨ ɢ ɢɫɩɨɥɶɡɭɸɬɫɹ ɨɧɢ 
ɦɟɧɟɟ ɱɟɦ ɧɚ 20%. Ȼɨɥɶɲɚɹ ɱɚɫɬɶ ɝɢɞɪɨɷɧɟɪɝɟɬɢɱɟɫɤɢɯ  ɪɟɫɭɪɫɨɜ ɩɪɢɯɨɞɢɬɫɹ ɧɚ 
Сɢɛɢɪɶ ɢ Ⱦɚɥɶɧɢɣ ȼɨɫɬɨɤ. Ɉɫɨɛɟɧɧɨ ɜɟɥɢɤɢ ɨɧɢ ɜ ɛɚɫɫɟɣɧɚɯ ɪɟɤ ȿɧɢɫɟɹ, Ʌɟɧɵ, 
Ɉɛɢ, Ⱥɧɝɚɪɵ, Иɪɬɵɲɚ, Ⱥɦɭɪɚ. Ȼɨɝɚɬɵ ɝɢɞɪɨɷɧɟɪɝɟɬɢɱɟɫɤɢɦɢ ɪɟɫɭɪɫɚɦɢ ɪɟɤɢ 
Сɟɜɟɪɧɨɝɨ Ʉɚɜɤɚɡɚ.  
Сɬɪɨɢɬɟɥɶɫɬɜɨ ȽЭС ɨɱɟɧɶ ɜɵɝɨɞɧɨ, ɷɬɨ ɷɤɨɥɨɝɢɱɟɫɤɢ ɱɢɫɬɵɣ ɨɛɴɟɤɬ ɩɨ 
ɫɪɚɜɧɟɧɢɸ ɫ ɬɟɩɥɨɜɵɦɢ ɷɥɟɤɬɪɨɫɬɚɧɰɢɹɦɢ, ɫɠɢɝɚɸɳɢɦɢ ɤɢɫɥɨɪɨɞ, ɞɨɪɨɝɨɫɬɨɹ-
ɳɟɟ ɬɨɩɥɢɜɨ ɢ ɜɵɛɪɚɫɵɜɚɸɳɢɦɢ ɜ ɚɬɦɨɫɮɟɪɭ ɨɤɢɫɥɵ ɫɟɪɵ, ɚɡɨɬɚ ɢ ɞɪɭɝɢɟ ɜɪɟɞ-
ɧɵɟ ɞɥɹ ɱɟɥɨɜɟɤɚ ɦɢɤɪɨɷɥɟɦɟɧɬɵ. ȼɫɥɟɞɫɬɜɢɟ ɜɵɫɨɤɢɯ ɦɚɧɟɜɪɟɧɧɵɯ ɤɚɱɟɫɬɜ 
ȽЭС ɜ ɨɬɧɨɲɟɧɢɟ ɛɵɫɬɪɨɝɨ ɧɚɛɨɪɚ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɧɚɝɪɭɡɤɢ ɜ ɩɢɤɨɜɵɯ ɪɟɠɢɦɚɯ 
ɢ ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɫɛɪɨɫɚ ɧɚɝɪɭɡɤɢ ɩɨɜɵɲɚɟɬ ɭɫɬɨɣɱɢɜɨɫɬɶ ɪɚɛɨɬɵ ɷɧɟɪɝɨɫɢ-
ɫɬɟɦ ɢ ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶ ɷɤɫɩɥɭɚɬɢɪɨɜɚɬɶ ɬɟɩɥɨɜɵɟ ɢ ɚɬɨɦɧɵɟ ɷɥɟɤ-
ɬɪɨɫɬɚɧɰɢɢ ɜ ɨɩɬɢɦɚɥɶɧɵɯ ɞɥɹ ɧɢɯ ɪɟɠɢɦɚɯ. 
Сɬɪɨɢɬɟɥɶɫɬɜɨ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɬɪɟɛɭɟɬ ɛɨɥɶɲɢɯ ɧɚɱɚɥɶɧɵɯ ɤɚɩɢ-
ɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ, ɨɞɧɚɤɨ ɨɧɢ ɜ ɞɚɥɶɧɟɣɲɟɦ ɛɵɫɬɪɨ ɨɤɭɩɚɸɬɫɹ, ɢ ɩɪɨɢɡɜɨɞɫɬɜɨ 
ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɧɚ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɹɯ ɨɤɚɡɵɜɚɟɬɫɹ ɨɱɟɧɶ ɞɟɲɟɜɵɦ. 
Сɟɛɟɫɬɨɢɦɨɫɬɶ ɩɪɨɢɡɜɨɞɫɬɜɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɤȼɬ∙ɱ ɧɚ ȽЭС ɜ 6-11 ɪɚɡ ɧɢɠɟ ɱɟɦ 
ɧɚ ɬɟɩɥɨɜɵɯ ɢ ɚɬɨɦɧɵɯ ɫɬɚɧɰɢɹɯ. Иɫɬɨɱɧɢɤ ɷɧɟɪɝɢɢ – ɬɟɤɭɳɚɹ ɜɨɞɚ, ɹɜɥɹɟɬɫɹ 
ɩɨɫɬɨɹɧɧɨ ɜɨɡɨɛɧɨɜɥɹɟɦɵɦ, ɱɟɝɨ ɧɟɥɶɡɹ ɫɤɚɡɚɬɶ ɨɛ ɢɫɬɨɱɧɢɤɚɯ ɷɧɟɪɝɢɢ ɞɪɭɝɢɯ 
ɫɬɚɧɰɢɣ. Ƚɢɞɪɨɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɦɨɳɧɨɫɬɢ ɜɧɨɫɹɬ ɨɳɭɬɢɦɵɣ ɜɤɥɚɞ ɜ ɨɛɟɫɩɟɱɟɧɢɟ 
ɫɢɫɬɟɦɧɨɣ ɧɚɞɟɠɧɨɫɬɢ ɢ ɜ ɤɨɧɟɱɧɨɦ ɢɬɨɝɟ ɧɚɞɟɠɧɨɣ ɪɚɛɨɬɵ ɜɫɟɣ ȿɞɢɧɨɣ ɷɥɟɤ-
ɬɪɨɷɧɟɪɝɟɬɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ. Иɫɯɨɞɹ ɢɡ ɷɬɨɝɨ, ɩɪɢ ɞɨɥɠɧɨɣ, ɫɜɨɟɜɪɟɦɟɧɧɨɣ ɦɨ-
ɞɟɪɧɢɡɚɰɢɢ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɡɞɚɧɢɣ, ɫɨɨɪɭɠɟɧɢɣ, ɚ ɬɚɤ ɠɟ ɜɵɩɨɥɧɟɧɢɟ ɜɫɟɯ ɧɟɨɛ-
ɯɨɞɢɦɵɯ ɪɟɝɥɚɦɟɧɬɧɵɯ   ɪɟɦɨɧɬɧɵɯ   ɪɚɛɨɬ ɢ ɫɟɪɜɢɫɧɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ ɫ ɩɪɢ-
ɜɥɟɱɟɧɢɟɦ ɡɚɜɨɞɨɜ-ɢɡɝɨɬɨɜɢɬɟɥɟɣ, ɫ ɭɜɟɪɟɧɧɨɫɬɶɸ ɦɨɠɧɨ ɫɤɚɡɚɬɶ ɱɬɨ ɝɢɞɪɨɷɧɟɪ-
ɝɟɬɢɤɚ  ɫɬɚɧɟɬ ɫɬɪɭɤɬɭɪɧɵɦ ɥɢɞɟɪɨɦ ɜ ɪɚɡɜɢɬɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɢ ɧɚ ɛɥɢɠɚɣ-
ɲɟɟ ɛɭɞɭɳɟɟ, ɤɚɤ ɧɚɢɛɨɥɟɟ ɪɚɡɜɢɜɚɸɳɚɹɫɹ , ɷɤɨɥɨɝɢɱɟɫɤɢ ɛɟɡɜɪɟɞɧɚɹ ɢ ɮɢɧɚɧ-
ɫɨɜɨ ɭɫɬɨɣɱɢɜɚɹ ɨɬɪɚɫɥɶ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ. 
Цɟɥɶɸ ɞɢɩɥɨɦɧɨɝɨ ɩɪɨɟɤɬɚ ɹɜɥɹɟɬɫɹ ɤɨɦɩɥɟɤɫɧɨɟ ɢɫɫɥɟɞɨɜɚɧɢɟ ɢ  ɞɟɬɚɥɶ-
ɧɚɹ ɩɪɨɪɚɛɨɬɤɚ ɨɫɧɨɜɧɵɯ ɷɬɚɩɨɜ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɩɨ ɫɪɟɞ-
ɫɬɜɚɦ ɪɟɲɟɧɢɹ ɪɚɡɥɢɱɧɨɝɨ ɪɨɞɚ ɡɚɞɚɱ, ɜɨɡɧɢɤɚɸɳɢɯ ɩɨ ɦɟɪɟ ɜɵɩɨɥɧɟɧɢɹ ɩɪɨ-
ɟɤɬɚ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɢ ɡɚɤɪɟɩɥɟɧɢɟɦ ɩɨɥɭɱɟɧɧɵɯ ɜɨ ɜɪɟɦɹ ɭɱɟɛɵ ɬɟɨɪɟɬɢɱɟɫɤɢɯ 





 1 Аɧаɥɢɡ ɢɫɯɨɞɧыɯ ɞаɧɧыɯ ɢ ɨɩɪɟɞɟɥɟɧɢɟ ɜɧɟɲɧɢɯ ɭɫɥɨɜɢɣ          
ɮɭɧɤɰɢɨɧɢɪɨɜаɧɢя ГЭС 
 
Ȼɨɥɶɲɨɣ ȿɧɢɫɟɣ – ɪɟɤɚ ɜ ɪɟɫɩɭɛɥɢɤɟ Ɍɭɜɚ, ɩɪɚɜɵɣ ɢɫɬɨɤ ɪɟɤɢ ȿɧɢɫɟɣ. ɋɭ-
ɞɨɯɨɞɧɚ ɧɚ 285 ɤɦ ɨɬ ɭɫɬɶɹ. Ⱦɥɢɧɚ ɪɟɤɢ - 605 ɤɦ, ɩɥɨɳɚɞɶ ɛɚɫɫɟɣɧɚ 56800 ɤɦ². 
Ȼɨɥɶɲɨɣ ȿɧɢɫɟɣ ɛɟɪёɬ ɧɚɱɚɥɨ ɢɡ ɨɡɟɪɚ Ʉɚɪɚ-Ȼɚɥɵɤ. ȼɨɞɨɫɛɨɪ ɪɟɤɢ ɜɤɥɸɱɚɟɬ ɜ 
ɫɟɛɹ Ɍɨɞɠɢɧɫɤɭɸ ɤɨɬɥɨɜɢɧɭ. Ɋɟɤɚ ɩɪɢɧɢɦɚɟɬ ɦɧɨɝɨɱɢɫɥɟɧɧɵɟ ɩɪɢɬɨɤɢ, ɢɡ ɤɨ-
ɬɨɪɵɯ ɧɚɢɛɨɥɟɟ ɤɪɭɩɧɵɟ ɩɪɚɜɵɟ Ɍɨɨɪɚ-ɏɟɦ, ɏɚɦɫɚɪɚ, ɋɵɫɬɵɝ-ɏɟɦ. 
 
 1.1 Пɪɢɪɨɞɧыɟ ɭɫɥɨɜɢя 
 
 1.1.1 Кɥɢɦаɬ 
 
 Ʉɥɢɦɚɬ ɪɚɣɨɧɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɝɢɞɪɨɭɡɥɚ–ɪɟɡɤɨ ɤɨɧɬɢɧɟɧɬɚɥɶɧɵɣ, ɫ ɫɭɪɨ-
ɜɨɣ ɡɢɦɨɣ ɢ ɠɚɪɤɢɦ ɥɟɬɨɦ. 
ɋɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɹɧɜɚɪɹ −28,6 °C, ɢɸɥɹ +21,1 °C). ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ 
ɛɟɡɦɨɪɨɡɧɨɝɨ ɩɟɪɢɨɞɚ 90 ɞɧɟɣ. Эɤɫɬɪɟɦɚɥɶɧɵɟ ɬɟɦɩɟɪɚɬɭɪɵ, ɡɚɮɢɤɫɢɪɨɜɚɧɧɵɟ 
ɛɥɢɡ ɫɬɜɨɪɚ: ɥɟɬɨɦ +40,7°C, ɡɢɦɨɣ −54°C. Ƚɨɞɨɜɚɹ ɚɦɩɥɢɬɭɞɚ ɤɨɥɟɛɚɧɢɣ ɬɟɦɩɟ-
ɪɚɬɭɪ ɩɪɟɜɵɲɚɟɬ 90°ɋ. ɋɪɟɞɧɟɦɟɫɹɱɧɵɟ ɬɟɦɩɟɪɚɬɭɪɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ         
ɬɚɛɥɢɰɟ 1.1. 
 
Ɍɚɛɥɢɰɚ 1.1 – ɋɪɟɞɧɟɦɟɫɹɱɧɵɟ ɬɟɦɩɟɪɚɬɭɪɵ ɜ ɪɚɣɨɧɟ ɪɚɫɩɨɥɨɠɟɧɢɹ ɫɬɜɨɪɚ 
Ɍɟɦɩɟɪɚɬɭɪɵ ɜ ɝɪɚɞɭɫɚɯ ɰɟɥɶɫɢɹ 
Ɇɟɫɹɰ I II III IV V VI VII VIII IX X XI XII 
Ɍɟɦɩɟɪɚɬɭɪɚ -29,9 -24,1 -9,7 5,7 11,7 18,8 21,1 18,0 11,3 2,9 -10 -24,8 
 
ɋɪɟɞɧɟɝɨɞɨɜɨɟ ɤɨɥɢɱɟɫɬɜɨ ɨɫɚɞɤɨɜ 184-217 ɦɦ. ɏɨɥɨɞɧɵɣ ɩɟɪɢɨɞ ɫ ɬɟɦ-
ɩɟɪɚɬɭɪɚɦɢ ɧɢɠɟ ɧɨɥɹ ɝɪɚɞɭɫɨɜ ɞɥɢɬɫɹ ɨɤɨɥɨ ɲɟɫɬɢ ɦɟɫɹɰɟɜ. Ɂɢɦɚ ɦɚɥɨɫɧɟɠɧɚɹ, 
ɛɟɡɜɟɬɪɟɧɧɚɹ. ɇɚɱɢɧɚɸɳɢɟɫɹ ɜɨ ɜɬɨɪɨɣ ɩɨɥɨɜɢɧɟ ɦɚɪɬɚ ɞɧɟɜɧɵɟ ɨɬɬɟɩɟɥɢ ɩɪɢ-
ɜɨɞɹɬ ɤ ɛɵɫɬɪɨɦɭ ɫɯɨɞɭ ɫɧɟɠɧɨɝɨ ɩɨɤɪɨɜɚ ɤ ɤɨɧɰɭ ɦɟɫɹɰɚ. Ɉɞɧɚɤɨ ɞɚɠɟ ɜ ɚɩɪɟɥɟ 
ɩɪɢ ɨɬɫɭɬɫɬɜɢɟ ɫɧɟɝɚ ɬɟɦɩɟɪɚɬɭɪɚ ɨɩɭɫɤɚɟɬɫɹ ɩɨ ɧɨɱɚɦ ɞɨ −20°C. ȼ ɦɚɟ ɛɵɫɬɪɨ 
ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɠɚɪɤɚɹ ɩɨɝɨɞɚ. Ʌɟɬɨ ɠɚɪɤɨɟ, ɢɧɨɝɞɚ ɧɚɛɥɸɞɚɸɬɫɹ ɞɥɢɬɟɥɶɧɵɟ 
ɡɚɫɭɯɢ. 
ȼ ɦɚɟ-ɢɸɥɟ ɜɨɡɦɨɠɧɵ ɩɵɥɶɧɵɟ ɛɭɪɢ ɢ ɭɪɚɝɚɧɵ. ȼ ɚɜɝɭɫɬɟ ɧɟɪɟɞɤɢ ɨɛɢɥɶ-
ɧɵɟ ɥɢɜɧɟɜɵɟ ɨɫɚɞɤɢ, ɨɛɭɫɥɨɜɥɟɧɧɵɟ Ɍɢɯɨɨɤɟɚɧɫɤɢɦɢ ɰɢɤɥɨɧɚɦɢ, ɩɪɨɧɢɤɚɸ-
ɳɢɦɢ ɫɸɞɚ ɫɨ ɫɬɨɪɨɧɵ Ɇɨɧɝɨɥɢɢ. ȼ ɩɟɪɜɵɯ ɱɢɫɥɚɯ ɫɟɧɬɹɛɪɹ ɧɚɛɥɸɞɚɸɬɫɹ ɩɟɪ-
ɜɵɟ ɡɚɦɨɪɨɡɤɢ, ɯɨɬɹ ɞɧɟɦ ɩɨɝɨɞɚ ɟɳɟ ɞɨɜɨɥɶɧɨ ɬɟɩɥɚɹ. Ⱦɨ ɤɨɧɰɚ ɫɟɧɬɹɛɪɹ 
ɧɚɛɥɸɞɚɟɬɫɹ ɥɢɫɬɨɩɚɞ. ȼ ɨɤɬɹɛɪɟ-ɧɨɹɛɪɟ ɞɨ ɭɫɬɚɧɨɜɥɟɧɢɹ ɫɧɟɠɧɨɝɨ ɩɨɤɪɨɜɚ ɫɭ-
ɬɨɱɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ  ɨɩɭɫɤɚɟɬɫɹ ɧɢɠɟ 0°C ɞɨ −20°C, ɱɬɨ ɞɟɥɚɟɬ ɧɟɜɨɡɦɨɠɧɵɦ 







 1.1.2 Гɢɞɪɨɥɨɝɢɱɟɫɤɢɟ ɞаɧɧыɟ 
 
Ɋɭɫɥɨ ɝɨɪɧɨɝɨ ɬɢɩɚ. ɉɢɬɚɧɢɟ ɪɟɤɢ ɫɦɟɲɚɧɧɨɝɨ ɬɢɩɚ ɫ ɩɪɟɨɛɥɚɞɚɧɢɟɦ ɫɧɟ-
ɝɨɜɨɝɨ. Ⱦɨɥɹ ɩɨɫɥɟɞɧɟɝɨ ɧɟɦɧɨɝɨ ɦɟɧɟɟ 50%, ɞɨɠɞɟɜɨɝɨ 36-38%, ɩɨɞɡɟɦɧɨɝɨ ɜ 
ɜɟɪɯɨɜɶɹɯ ɞɨ 16%, ɤ ɧɢɡɨɜɶɹɦ ɨɧɚ ɭɦɟɧɶɲɚɟɬɫɹ. ɇɚ ɛɨɥɶɲɟɣ ɱɚɫɬɢ ɪɟɤɢ ɧɚɛɥɸ-
ɞɚɟɬɫɹ ɪɚɫɬɹɧɭɬɨɟ ɜɟɫɟɧɧɟɟ ɩɨɥɨɜɨɞɶɟ, ɚ ɬɚɤɠɟ ɯɚɪɚɤɬɟɪɧɵ ɥɟɬɧɢɟ ɩɚɜɨɞɤɢ. ȼ 
ɡɢɦɧɢɣ ɩɟɪɢɨɞ ɫɬɨɤ ɫɨɤɪɚɳɚɟɬɫɹ, ɧɨ ɫɩɚɞ ɭɪɨɜɧɹ ɩɪɨɢɫɯɨɞɢɬ ɦɟɞɥɟɧɧɨ ɢɡ-ɡɚ 
ɫɤɨɩɥɟɧɢɹ ɞɨɧɧɨɝɨ ɥɶɞɚ, ɡɚɦɟɞɥɹɸɳɢɯ ɬɟɱɟɧɢɟ ɪɟɤɢ. Ɋɹɞ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɯ 
ɧɚɛɥɸɞɟɧɢɣ ɡɚ ɪɟɤɨɣ Ȼɨɥɶɲɨɣ ȿɧɢɫɟɣ ɡɚ ɩɟɪɢɨɞ 1922-1971 ɝɝ. ɩɪɟɞɫɬɚɜɥɟɧ ɜ 
ɩɪɢɥɨɠɟɧɢɢ Ⱥ, ɬɚɛɥɢɰɚ Ⱥ.1. 
ɋɪɟɞɧɟɦɧɨɝɨɥɟɬɧɢɣ ɫɬɨɤ: 
 ܹ̅ˏːˑгˑˎетːˋˌ = ?̅?ˏːˑгˑˎетːˋˌ ∙ 𝑡 = Ͷ͹ͳ ∙ ͵ͳͷ͵͸ͲͲͲ = ͳͶ,ͺͷ ˍˏ3, (1.1) 
  
ɝɞɟ ?̅?ˏːˑгˑˎетːˋˌ – ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɢɣ ɪɚɫɯɨɞ ɢɡ ɩɪɢɥɨɠɟɧɢɹ Ⱥ, ɬɚɛɥɢɰɚ Ⱥ.1; 
 𝑡 – ɱɢɫɥɨ ɫɟɤɭɧɞ ɜ ɝɨɞɭ. 
Ʉɨɨɪɞɢɧɚɬɵ ɤɪɢɜɨɣ ɫɜɹɡɢ ɜɟɪɯɧɟɝɨ ɢ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛ-
ɥɢɰɟ 1.2, ɧɚ ɪɢɫɭɧɤɟ 1.1 ɢ 1.2. 
 
Ɍɚɛɥɢɰɚ 1.2 – Ʉɨɨɪɞɢɧɚɬɵ ɤɪɢɜɵɯ ɫɜɹɡɢ ɜɟɪɯɧɟɝɨ ɢ ɧɢɠɧɟɝɨ ɛɶɟɮɚ 
Ʉɪɢɜɚɹ ɫɜɹɡɢ ɨɛɴɟɦɨɜ ɢ 
ɭɪɨɜɧɟɣ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ 
Ʉɪɢɜɚɹ ɫɜɹɡɢ ɪɚɫɯɨɞɨɜ ɢ ɭɪɨɜɧɟɣ ɧɢɠɧɟɝɨ ɛɶɟɮɚ 
ɡɢɦɧɹɹ ɥɟɬɧɹɹ 𝑧ʑʐ, ˏ ܸ, ˍˏ3 𝑧Нʐ, ˏ 𝑄, ˏ3/𝑐 𝑧Нʐ, ˏ 𝑄, ˏ3/𝑐 
674 0 674,0 0 674,0 0 
680 0,13 676,0 800 676,0 1000 
686 0,28 677,5 1600 677,5 2000 
690 0,38 678,7 2400 678,7 3000 
694 0,53 679,6 3250 679,6 4000 
700 0,78 680,4 4000 680,4 5000 
704 1,04 681,0 4800 681,0 6000 
707 1,28 681,6 5700 681,6 7000 
709 1,56 682,0 6400 682,0 8000 
711 2,1 682,4 7200 682,4 9000 
712 3 682,8 8200 682,8 10000 
713 3,8 683,1 8900 683,1 11000 
714 4,4 683,5 9600 683,5 12000 




 Ɋɢɫɭɧɨɤ 1.1 – Ʉɪɢɜɵɟ ɫɜɹɡɢ ɪɚɫɯɨɞɨɜ ɢ ɭɪɨɜɧɟɣ ɧɢɠɧɟɝɨ ɛɶɟɮɚ 
 







































 1.1.3 Иɧɠɟɧɟɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɢɟ ɭɫɥɨɜɢя 
 
 ɉɨ ɝɟɨɥɨɝɢɱɟɫɤɨɣ ɤɚɪɬɟ ɨɩɪɟɞɟɥɟɧɨ, ɱɬɨ ɜ ɪɚɣɨɧɟ ɫɬɜɨɪɚ Ƚɷɫɷɪɫɤɨɣ ȽЭɋ 
ɧɚɛɥɸɞɚɸɬɫɹ ɡɨɧɵ ɬɟɤɬɨɧɢɱɟɫɤɨɝɨ ɤɨɧɬɚɤɬɚ. Ɋɟɫɩɭɛɥɢɤɚ Ɍɵɜɚ ɹɜɥɹɟɬɫɹ ɫɟɣɫɦɨ-
ɨɩɚɫɧɵɦ ɪɟɝɢɨɧɨɦ. 
ȼ ɨɫɧɨɜɚɧɢɢ ɪɟɤɢ Ȼɨɥɶɲɨɣ ȿɧɢɫɟɣ– ɫɤɚɥɶɧɵɟ ɩɨɪɨɞɵ: ɞɢɨɪɢɬ. 
 
1.1.4 Сɟɣɫɦɢɱɟɫɤɢɟ ɭɫɥɨɜɢя 
 
ɋɨɝɥɚɫɧɨ ɋɇɢɉɭ [1] ɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɤɚɪɬɨɣ ɫɟɣɫɦɢɱɟɫɤɨɝɨ ɪɚɣɨɧɢɪɨɜɚ-
ɧɢɹ ɬɟɪɪɢɬɨɪɢɢ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ (ɈɋɊ-97-ɋ) ɪɚɫɱɟɬɧɚɹ ɫɟɣɫɦɢɱɟɫɤɚɹ ɢɧ-
ɬɟɧɫɢɜɧɨɫɬɶ ɪɚɣɨɧɚ ɪɚɫɩɨɥɨɠɟɧɢɹ Ƚɷɫɷɪɫɤɨɣ ȽЭɋ ɩɪɢ ɜɟɪɨɹɬɧɨɫɬɢ ɜɨɡɦɨɠɧɨɝɨ 
ɩɪɟɜɵɲɟɧɢɹ 1% (ɜ ɬɟɱɟɧɢɢ 50 ɥɟɬ) ɪɚɜɧɚ 10 ɛɚɥɥɚɦ ɲɤɚɥɵ MSK-64. 
ȼ ɪɟɡɭɥɶɬɚɬɟ ɪɚɛɨɬ ɩɨ ɭɬɨɱɧɟɧɢɸ ɢɫɯɨɞɧɨɣ ɫɟɣɫɦɢɱɧɨɫɬɢ ɩɟɪɟɫɦɨɬɪɟɧɵ 
ɩɟɪɜɢɱɧɵɟ ɨɩɢɫɚɧɢɹ ɡɟɦɥɟɬɪɹɫɟɧɢɣ ɜ ɨɛɲɢɪɧɨɣ ɨɛɥɚɫɬɢ ɡɚ ɩɟɪɢɨɞ ɫ 1939 ɩɨ 
2010 ɝɨɞɵ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɚɧɚɥɢɡɚ ɜɨɡɞɟɣɫɬɜɢɣ ɨɬ ɦɟɫɬɧɵɯ ɢ ɭɞɚɥɟɧɧɵɯ ɡɟɦɥɟɬɪɹ-
ɫɟɧɢɣ ɢɫɬɨɪɢɱɟɫɤɨɝɨ ɢ ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɨɝɨ ɩɟɪɢɨɞɨɜ ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɧɚ ɭɱɚɫɬɤɟ 
ɪɚɫɩɨɥɨɠɟɧɢɹ Ƚɷɫɷɪɫɤɨɣ ȽЭɋ ɧɟ ɧɚɛɥɸɞɚɥɨɫɶ ɡɟɦɥɟɬɪɹɫɟɧɢɣ ɛɨɥɟɟ 9,5 ɛɚɥɥɨɜ. 
 
1.2 Эɧɟɪɝɨэɤɨɧɨɦɢɱɟɫɤая ɯаɪаɤɬɟɪɢɫɬɢɤа ɪаɣɨɧа  
 
ɋɬɪɭɤɬɭɪɚ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɬɚɧɰɢɣ, ɪɚɫɩɨɥɨɠɟɧ-
ɧɵɯ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɪɟɫɩɭɛɥɢɤɢ Ɍɭɜɚ, ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 1.3 
ɢ ɧɚ ɪɢɫɭɧɤɟ 1.3. 
 
Ɍɚɛɥɢɰɚ 1.3 – ɋɬɪɭɤɬɭɪɚ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɬɚɧɰɢɣ 
ɷɧɟɪɝɨɫɢɫɬɟɦɵ 
Ɍɢɩ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ, Ɇȼɬ 
Ⱦɨɥɹ ɨɬ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳ-
ɧɨɫɬɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ, % 
ɉɟɪɟɬɨɤɢ ɦɨɳɧɨɫɬɢ ɢɡ ɏɚ-
ɤɚɫɫɤɨɣ Эɋ 145 33 
ɉɟɪɟɬɨɤɢ ɦɨɳɧɨɫɬɢ ɢɡ 
Ʉɪɚɫɧɨɹɪɫɤɨɣ Эɋ 239 56 
ɌЭɋ 46 11 





 Ɋɢɫɭɧɨɤ 1.3 – ɋɬɪɭɤɬɭɪɚ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɬɚɧɰɢɣ 
 
ɂɧɮɨɪɦɚɰɢɹ ɨɛ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɢ ɦɟɫɬɨɪɚɫɩɨɥɨɠɟɧɢɢ 
ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɬɚɧɰɢɣ, ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 1.4. 
 
Ɍɚɛɥɢɰɚ 1.4 – Эɥɟɤɬɪɢɱɟɫɤɢɟ ɫɬɚɧɰɢɢ, ɪɚɫɩɨɥɨɠɟɧɧɵɟ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɷɧɟɪɝɨɫɢ-







Ʉɵɡɵɥɫɤɚɹ ɌЭɐ (ɌȽɄ-13) 17,5 ɝ.Ʉɵɡɵɥ 
Ɇɨɛɢɥɶɧɚɹ ȽɌЭɋ«Ʉɵɡɵɥɫɤɚɹ» 22,5 − 
Ȼɥɨɤ-ɫɬɚɧɰɢɹ (ɌЭɐ ɏɨɜɭ-Ⱥɤɫɵ) 6 ɩ. ɏɨɜɭ-Ⱥɤɫɵ 
  
ɂɧɮɨɪɦɚɰɢɹ ɨ ɪɨɫɬɟ ɫɩɪɨɫɚ ɧɚ ɷɥɟɤɬɪɢɱɟɫɤɭɸ ɷɧɟɪɝɢɸ ɩɨ Эɋ Ɋɟɫɩɭɛɥɢɤɢ 
Ɍɭɜɚ ɩɨ ɞɚɧɧɵɦ ɈЭɋ «ɋɢɛɢɪɢ» ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 1.5. 
 
Ɍɚɛɥɢɰɚ 1.5 – ɉɪɨɝɧɨɡ ɫɩɪɨɫɚ ɧɚ ɷɥɟɤɬɪɢɱɟɫɤɭɸ ɷɧɟɪɝɢɸ ɩɨ Эɋ Ɋɟɫɩɭɛɥɢɤɢ 
Ɍɭɜɚ 
Ƚɨɞ ɉɨɬɪɟɛɥɟɧɢɟ ɷɥɟɤɬɪɨɷɧɟɪ-ɝɢɢ, ɦɥɧ ɤȼɬ∙ɱ Ƚɨɞɨɜɨɣ ɬɟɦɩ ɩɪɢɪɨɫɬɚ, % 
2012 710,34 1,51 
2013 715,23 1,48 
2014 716,67 1,69 
2015 718,53 1,48 
2016 719,98 1,19 
2017 721,71 1,13 
2018 723,69 1,15 
 
ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ Ƚɷɫɷɪɫɤɨɣ ȽЭɋ ɩɪɨɜɨɞɢɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɨɫɬɚɧɨɜɥɟ-
ɧɢɟɦ ɩɪɚɜɢɬɟɥɶɫɬɜɚ Ɋɟɫɩɭɛɥɢɤɢ Ɍɭɜɚ. [2] 
 
ɉɟɪɟɬɨɤɢ ɦɨɳɧɨɫɬɢ ɢɡ ɏɚɤɚɫɫɤɨɣ ȿɋ




1.3 Аɧаɥɨɝɢ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɝɢɞɪɨɭɡɥа 
 
ȼ ɯɨɞɟ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɛɵɥɢ ɜɵɛɪɚɧɵ ɜ ɤɚɱɟɫɬɜɟ ɚɧɚɥɨɝɨɜ ɫɥɟɞɭɸɳɢɟ 
ɫɬɚɧɰɢɢ: 
– ɇɢɠɧɟ-Ȼɭɪɟɣɫɤɚɹ ȽЭɋ – ɜ ɬɭɪɛɢɧɧɨ-ɝɟɧɟɪɚɬɨɪɧɨɣ ɱɚɫɬɢ; 
– ɇɢɠɧɟ-Ȼɭɪɟɣɫɤɚɹ ȽЭɋ –ɜ ȽɌɋ; 
– ɇɢɠɧɟ-Ȼɭɪɟɣɫɤɚɹ ȽЭɋ – ɜ ɤɨɦɩɨɧɨɜɤɟ ȽɌɋ. 
16 
 
 2 ȼɨɞɧɨɷɧɟɪɝɟɬɢчɟɫɤɢɟ ɪɚɫчёɬɵ 
 
 2.1 Ɋɟɝɭɥɢɪɨɜɚɧɢɟ ɫɬɨɤɚ ɜɨɞɵ 
 
 2.1.1 Иɫхɨɞɧɵɟ ɞɚɧɧɵɟ 
 ⎯ ɤɪɢɜɵɟ ɫɜɹɡɢ ɪɚɫɯɨɞɨɜ ɢ ɭɪɨɜɧɟɣ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɢ ɨɛɴёɦɨɜ ɜɨɞɨɯɪɚɧɢ-
ɥɢɳɚ ɢ ɭɪɨɜɧɟɣ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ (ɬɚɛɥɢɰɚ 1.2, ɪɢɫɭɧɨɤ 1.1 ɢ 1.2); ⎯ ɷɧɟɪɝɨɫɢɫɬɟɦɚ –Ɍɭɜɢɧɫɤɨɟ ɊȾɍ; ⎯ ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ: 
 𝑘𝑁 = ͺ,ͻͺ;  
 ⎯ ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɜ ɜɨɞɨɩɨɞɜɨɞɹɳɢɯ ɫɨɨɪɭɠɟɧɢɹɯ: 
 ∆ℎ = Ͳ,Ͷ;  
 ⎯ ɇɉɍ Ƚɷɫɷɪɫɤɨɣ ȽЭɋ: 
 ʜʞʢ = ͹ͳͶ ˏ;  
 ⎯ ɪɹɞ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɯ ɧɚɛɥɸɞɟɧɢɣ ɡɚ ɪɟɤɨɣ Ȼɨɥɶɲɨɣ ȿɧɢɫɟɣ ɡɚ ɩɟɪɢɨɞ 
1922-1971 ɝɝ. (ɩɪɢɥɨɠɟɧɢɟ Ⱥ, ɬɚɛɥɢɰɚ Ⱥ.1); ⎯ ɬɪɟɛɨɜɚɧɢɹ ɭɱɚɫɬɧɢɤɨɜ ȼɏɄ ɢ ɩɨɬɟɪɢ ɜɨɞɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.1; 
 
Ɍɚɛɥɢɰɚ 2.1 – Ɍɪɟɛɨɜɚɧɢɹ ɭɱɚɫɬɧɢɤɨɜ ȼɏɄ ɢ ɩɨɬɟɪɢ ɜɨɞɵ ɫ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 
Q, ɦ3/ɫ I II III IV V VI VII VIII IX X XI XII 
Ɍɪɟɛɨɜɚɧɢɹ 
ȼɏɄ 176 176 176 352 352 352 352 352 352 352 176 176 
ɉɨɬɪɟɛɥɟɧɢɟ - - - - - - - - - - - - 
Ɏɢɥɶɬɪɚɰɢɹ 2 2 2 2 2 2 2 2 2 2 2 2 
ɂɫɩɚɪɟɧɢɟ 0 0 3 3 3 3 3 3 3 3 0 0 
Ʌɶɞɨɨɛɪɚɡɨɜɚ-
ɧɢɟ 3 3 0 -6 -6 0 0 0 0 0 3 3 








 2.1.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɦɚɤɫɢɦɚɥɶɧɵх ɪɚɫчёɬɧɵх ɪɚɫхɨɞɨɜ 
 
Ɇɚɤɫɢɦɚɥɶɧɵɟ ɪɚɫɯɨɞɵ (ɩɪɢɥɨɠɟɧɢɟ Ⱥ, ɬɚɛɥɢɰɚ Ⱥ.1) ɪɚɫɩɨɥɚɝɚɟɦ ɜ ɩɨ-
ɪɹɞɤɟ ɭɛɵɜɚɧɢɹ. Ⱦɥɹ ɡɚɩɨɥɧɟɧɢɹ ɬɚɛɥɢɰɵ Ȼ.1 ɩɪɢɥɨɠɟɧɢɹ Ȼ ɨɩɪɟɞɟɥɹɟɦ ɫɥɟɞɭ-
ɸɳɢɣ ɤɨɷɮɮɢɰɢɟɧɬ: 
 𝑘 = ܳ𝑛ܳ˔˓, (2.1) 
  
ɝɞɟ ܳ𝑛 – n-ɵɣ ɱɥɟɧ ɪɹɞɚ ɦɚɤɫɢɦɚɥɶɧɵɯ ɝɨɞɨɜɵɯ ɪɚɫɯɨɞɨɜ; 
 ܳ˔˓ – ɫɪɟɞɧɢɣ ɦɧɨɝɨɥɟɬɧɢɣ ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ. 
Ʉɨɷɮɮɢɰɢɟɧɬ ɜɚɪɢɚɰɢɢ ɪɹɞɚ ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɯɨɞɨɜ: 
 𝐶𝑣 = √Σሺ𝑘 − ͳሻଶ݊ = √ͳʹ,ʹ͹ͷͲ = Ͳ,Ͷͻͷ, (2.2) 
  
ɝɞɟ ݊ – ɱɢɫɥɨ ɱɥɟɧɨɜ ɪɹɞɚ ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɯɨɞɨɜ. 
ɋɪɟɞɧɟɤɜɚɞɪɚɬɢɱɟɫɤɚɹ ɨɲɢɛɤɚ ɜɵɱɢɫɥɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɚ ɜɚɪɢɚɰɢɢ ɪɹɞɚ 
ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɯɨɞɨɜ: 
 𝛿𝐶𝑣 = ͳͲͲ ∙ √ ͳ + ͵ ∙ 𝐶𝑣ଶʹ ∙ ሺ݊ − ͳሻ = ͳͲͲ ∙ √ͳ + ͵ ∙ Ͳ,Ͷͻͷଶʹ ∙ ሺͷͲ − ͳሻ = ͳ͵%, (2.3) 
  
ɝɞɟ ݊ – ɱɢɫɥɨ ɱɥɟɧɨɜ ɪɹɞɚ ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɯɨɞɨɜ. 
Ʉɨɷɮɮɢɰɢɟɧɬ ɚɫɢɦɦɟɬɪɢɢ ɪɹɞɚ ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɯɨɞɨɜ: 
 𝐶௦ = Σሺ𝑘 − ͳሻଷ𝐶𝑣ଷ ∙ ݊ = ͳʹ,ʹͻͲ,Ͷͻͷଷ ∙ ͷͲ = ʹ. (2.4) 
 
ɋɪɟɞɧɟɤɜɚɞɪɚɬɢɱɟɫɤɚɹ ɨɲɢɛɤɚ ɜɵɱɢɫɥɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɚ ɚɫɢɦɦɟɬɪɢɢ 
ɪɹɞɚ ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɯɨɞɨɜ: 





ɉɨ [2] ɧɚɡɧɚɱɚɟɦ ɤɥɚɫɫ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɨɪɭɠɟɧɢɹ. Ȼɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ 
Ƚɷɫɷɫɪɫɤɨɣ ȽЭɋ – ɫɨɨɪɭɠɟɧɢɟ I-ɨɝɨ ɤɥɚɫɫɚ (ɩɨ ɨɛɴёɦɭ ɜɨɞɨɯɪɚɧɢɥɢɳɚ). ɂɫɯɨɞɹ 
ɢɡ ɧɚɦɟɱɟɧɧɨɝɨ ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɹ, ɨɩɪɟɞɟɥɹɟɦ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɩɨɜɟɪɨɱɧɨɝɨ, 
ɨɫɧɨɜɧɨɝɨ ɢ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɯɨɞɨɜ ɩɨ [2]. 
Ɂɚɩɨɥɧɹɟɦ ɬɚɛɥɢɰɭ 2.2, ɢɫɩɨɥɶɡɭɹ ɮɨɪɦɭɥɵ: 
 ܯ௦ = 𝐶𝑣 ∙ ʣ, (2.6) 
  𝑘௦ = ܯ௦ + ͳ, (2.7) 
  ܳ௦ = ܳ˔˓ ∙ 𝑘௦. (2.8) 
 
 Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɨɜ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.2. 
 
Ɍɚɛɥɢɰɚ 2.2 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɨɜ ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɯɨɞɨɜ 𝑝, % Ɏ ܯ௦ 𝑘௦ ܳ௦  
0,01 8,21 4,1 5 8063 ɩɨɜɟɪɨɱɧɵɣ 
0,1 5,3 2,6 3,6 5769 ɨɫɧɨɜɧɨɣ 
0,5 4,4 2,1 3,1 5060 ɫɬɪɨɢɬɟɥɶɧɵɣ 
 
 2.1.3 Кɪɢɜɵɟ ɨɛɟɫɩɟчɟɧɧɨɫɬɢ ɪɚɫхɨɞɨɜ 
 
ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɦɟɬɨɞɢɤɨɣ ɜɵɛɨɪɚ ɪɚɫɱɟɬɧɵɯ ɝɢɞɪɨɝɪɚɮɨɜ [3] ɰɟɥɟɫɨɨɛ-
ɪɚɡɧɨ ɪɚɡɞɟɥɢɬɶ ɝɨɞ ɧɚ ɞɜɚ ɨɫɧɨɜɧɵɯ ɩɟɪɢɨɞɚ: ɦɧɨɝɨɜɨɞɧɵɣ ɢ ɦɚɥɨɜɨɞɧɵɣ. ȼ 
ɩɟɪɜɨɦ ɩɪɢɛɥɢɠɟɧɢɢ ɦɨɠɧɨ ɫɱɢɬɚɬɶ, ɱɬɨ ɤ ɩɟɪɢɨɞɭ ɩɨɥɨɜɨɞɶɹ ɨɬɧɨɫɹɬɫɹ ɦɟ-
ɫɹɰɵ, ɜ ɤɨɬɨɪɵɟ ɪɚɫɯɨɞɵ ɛɨɥɶɲɟ ɢɥɢ ɪɚɜɧɵ ɫɪɟɞɧɟɝɨɞɨɜɨɦɭ ɪɚɫɯɨɞɭ[5], [6]. 
Ɋɚɧɠɢɪɭɟɦ ɤɚɠɞɭɸ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɜ ɩɨɪɹɞɤɟ ɭɛɵɜɚɧɢɹ. ɉɨ ɩɨɥɭɱɟɧ-
ɧɵɦ ɪɟɡɭɥɶɬɚɬɚɦ ɫɬɪɨɹɬɫɹ ɷɦɩɢɪɢɱɟɫɤɢɟ ɤɪɢɜɵɟ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɩɨ ɮɨɪɦɭɥɟ: 
 ܲሺ݉ሻ = ݉݊ + ͳ ∙ ͳͲͲ ሺ%ሻ, (2.9) 
  
ɝɞɟ ܲሺ݉ሻ – ɨɛɟɫɩɟɱɟɧɧɨɫɬɶ; ݉ – ɩɨɪɹɞɤɨɜɵɣ ɧɨɦɟɪ ɱɥɟɧɚ ɪɹɞɚ ɪɚɫɯɨɞɨɜ, ɪɚɧɠɢɪɨɜɚɧɧɨɝɨ ɜ ɭɛɵɜɚɸ-
ɳɟɦ ɩɨɪɹɞɤɟ; 
 ݊ – ɨɛɳɟɟ ɱɢɫɥɨ ɱɥɟɧɨɜ ɪɹɞɚ. 
 Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɨɜ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɩɪɢɥɨɠɟɧɢɢ Ȼ, ɬɚɛɥɢɰɚ Ȼ.2. 
Ɋɚɫɱёɬɧɵɟ ɡɧɚɱɟɧɢɹ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɞɥɹ ɜɵɛɨɪɚ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ ɩɪɢɧɢ-
ɦɚɟɦ ɪɚɜɧɵɦ 90%, ɫɪɟɞɧɟɜɨɞɧɨɝɨ – 50%. 
Эɦɩɢɪɢɱɟɫɤɢɟ ɤɪɢɜɵɟ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɞɥɹ ɫɪɟɞɧɢɯ ɪɚɫɯɨɞɨɜ ɡɚ ɝɨɞ, ɩɨɥɨ-




 Ɋɢɫɭɧɨɤ 2.1 – Эɦɩɢɪɢɱɟɫɤɢɟ ɤɪɢɜɵɟ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɞɥɹ ɫɪɟɞɧɢɯ ɪɚɫɯɨɞɨɜ ɡɚ 
ɝɨɞ, ɩɨɥɨɜɨɞɶɟ ɢ ɦɟɠɟɧɶ 
 
 2.1.4 ȼɵɛɨɪ ɪɚɫчёɬɧɨɝɨ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ 
 
Ʉɨɷɮɮɢɰɢɟɧɬɵ ɩɪɢɜɟɞɟɧɢɹ ɩɨ ɦɟɠɟɧɢ ɢ ɩɨɥɨɜɨɞɶɸ ɞɥɹ ɪɚɫɱёɬɧɨɝɨ ɫɪɟɞ-
ɧɟɜɨɞɧɨɝɨ ɝɨɞɚ: 
 Кʛ = ܳʛଵଽ଺ଽܳʛଵଽଷଵ = ʹ͵Ͷʹ͵ͷ = Ͳ,ͻͻ, (2.10) 
  Кʞ = ܳʞଵଽହଵܳʞଵଽଷଵ = ͺ͵ʹ͹ͻͺ = ͳ,Ͳͳ. (2.11) 
  
ȼ ɤɚɱɟɫɬɜɟ ɪɚɫɱёɬɧɨɝɨ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ ɩɪɢɧɢɦɚɟɦ 1931 ɝ. 
Ʉɨɷɮɮɢɰɢɟɧɬɵ ɩɪɢɜɟɞɟɧɢɹ ɩɨ ɦɟɠɟɧɢ ɢ ɩɨɥɨɜɨɞɶɸ ɞɥɹ ɪɚɫɱёɬɧɨɝɨ ɦɚɥɨ-
ɜɨɞɧɨɝɨ ɝɨɞɚ: 
 Кʛ = ܳʛଵଽଶ଺ܳʛଵଽସ଼ = ͳͻʹʹͳ͵ = Ͳ,ͻ, (2.12)  
 Кʞ = ܳʞଵଽସ଺ܳʞଵଽସ଼ = ͸ͻͺ͹Ͳ͹ = Ͳ,ͻͺ. (2.13) 

















 Ɍɚɤ ɤɚɤ ɧɚ ɤɪɢɜɵɯ ɩɪɢ ɡɚɞɚɧɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɨɤɚɡɚɥɢɫɶ ɪɚɡɧɵɟ ɝɨɞɵ, 
ɡɧɚɱɢɬ ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɢɬɶ ɩɪɢɜɟɞɟɧɢɟ ɪɚɫɱёɬɧɨɝɨ ɝɨɞɚ ɤ ɡɚɞɚɧɧɨɣ ɨɛɟɫɩɟ-
ɱɟɧɧɨɫɬɢ. Ɋɟɡɭɥɶɬɚɬɵ ɩɪɢɜɟɞɟɧɢɹ ɢ ɤɨɪɪɟɤɬɢɪɨɜɤɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.3. 
Ɋɚɫɱёɬɧɵɟ ɝɢɞɪɨɝɪɚɮɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 2.2. 
 
Ɍɚɛɥɢɰɚ 2.3 – Ɋɚɫɱёɬɧɵɟ ɝɢɞɪɨɝɪɚɮɵ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ 
                                                                               Ɋɚɫɯɨɞɵ ɜ ɤɭɛɢɱɟɫɤɢɯ ɦɟɬɪɚɯ ɧɚ ɫɟɤɭɧɞɭ 
 
Ɋɚɫɯɨɞ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ (90%) Ɋɚɫɯɨɞ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ (50%) 
Ɇɟ-
ɫɹɰ ɂɫɯɨɞɧɵɣ ɉɪɢɜɟɞёɧɧɵɣ ɂɫɯɨɞɧɵɣ ɉɪɢɜɟɞёɧɧɵɣ 
1 172 154 190 187 
2 166 149 195 193 
3 158 142 185 183 
4 350 315 362 358 
5 909 890 1088 1098 
6 1167 1143 1215 1227 
7 633 620 694 700 
8 484 474 600 606 
9 340 333 382 378 
10 304 273 330 336 
11 166 149 194 192 






















2.1.5 Ɉɩɪɟɞɟɥɟɧɢɟ ɬɢɩɚ ɪɟɝɭɥɢɪɨɜɚɧɢɹ 
 
Ⱦɥɹ ɜɵɱɢɫɥɟɧɢɹ ɩɨɥɟɡɧɨɝɨ ɨɛɴёɦɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɧɟɨɛɯɨɞɢɦɨ ɡɚɞɚɬɶɫɹ 
ɩɪɢɛɥɢɡɢɬɟɥɶɧɨɣ ɨɬɦɟɬɤɨɣ ɍɆɈ ɜɨɞɨɯɪɚɧɢɥɢɳɚ. Ⱦɥɹ ɷɬɨɝɨ ɩɪɢɧɢɦɚɟɬɫɹ, ɱɬɨ 
ɍɆɈ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɫɧɢɠɟɧɢɸ ɭɪɨɜɧɹ ȼȻ ɧɚ 35%. ȿɫɥɢ ɨɬɦɟɬɤɚ ɇɉɍ 714 ɦ, ɚ 
ɨɬɦɟɬɤɚ ɫɭɯɨɝɨ ɞɧɚ 674 ɦ, ɬɨɝɞɚ: 
 ∇ʢʛʝ = ͹ͳͶ − Ͳ,͵ͷ ∙ ሺ͹ͳͶ − ͸͹Ͷሻ = ͹ͲͲ ˏ. (2.14) 
 
Ɉɛɴёɦɵ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɨɬɦɟɬɤɚɦ ɇɉɍ ɢ ɍɆɈ, ɧɚɯɨɞɹɬɫɹ ɩɨ ɤɪɢɜɨɣ 
ɫɜɹɡɢ ɨɛɴёɦɨɜ ɢ ɭɪɨɜɧɟɣ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ (ɪɢɫɭɧɨɤ 1.2). 
 ∇ܸʜʞʢ = Ͷ,Ͷ ˍˏଷ,  
  ∇ܸʢʛʝ = Ͳ,͹ͺ ˍˏଷ.  
 
ɉɨɥɟɡɧɵɣ ɨɛɴёɦ ɜɨɞɨɯɪɚɧɢɥɢɳɚ: 
 ܸ˒ ˑˎˈˊːыˌ = ∇ܸʜʞʢ − ∇ܸʢʛʝ = Ͷ,Ͷ − Ͳ,͹ͺ = ͵,͸ʹ ˍˏଷ. (2.15) 
 
Ⱦɥɹ ɪɚɫɱёɬɚ ɧɟɨɛɯɨɞɢɦɨ ɡɧɚɬɶ ɬɢɩ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɞɥɹ 
ɷɬɨɝɨ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɪɟɝɭɥɢɪɨɜɚɧɧɨɫɬɢ ɫɬɨɤɚ ɩɨ ɮɨɪɦɭɥɟ: 
 𝛽 = ܸ˒ ˑˎˈˊːыˌܹ = ͵,͸ʹͳͶ,ͺ = Ͳ,ʹͷ, (2.16) 
  
ɝɞɟ ܸ˒ ˑˎˈˊːыˌ − ɩɨɥɟɡɧɵɣ ɨɛɴёɦ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɮɨɪɦɭɥɚ (2.15); ܹ̅ˏːˑˆˑˎˈ˕ːˋˌ − ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɢɣ ɫɬɨɤ ɜ ɡɚɞɚɧɧɨɦ ɫɬɜɨɪɟ, ɩɨ ɮɨɪɦɭɥɟ 
(1.1). 
 ɉɪɢɧɢɦɚɟɦ ɝɨɞɨɜɨɣ ɬɢɩ ɪɟɝɭɥɢɪɨɜɚɧɢɹ. 
 
 2.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨщɧɨɫɬɢ ɧɚ ɨɫɧɨɜɟ           
ɜɨɞɧɨɷɧɟɪɝɟɬɢчɟɫɤɢх ɪɚɫчёɬɨɜ 
 
 2.2.1 ɉɟɪɟɪɚɫɩɪɟɞɟɥɟɧɢɟ ɫɬɨɤɚ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ 
 
ɂɦɟɹ ɪɚɫɱёɬɧɵɣ ɝɢɞɪɨɝɪɚɮ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ, ɬɪɟɛɨɜɚɧɢɹ ɜɨɞɨɯɨɡɹɣɫɬɜɟɧ-
ɧɨɝɨ ɤɨɦɩɥɟɤɫɚ ɢ ɩɨɬɟɪɢ ɜɨɞɵ ɢɡ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɬɪɟɛɭɟɬɫɹ ɨɩɪɟɞɟɥɢɬɶ ɫɪɟɞɧɟ-
ɦɟɫɹɱɧɵɟ ɦɨɳɧɨɫɬɢ Ƚɷɫɷɪɫɤɨɣ ȽЭɋ. 
 ɉɨɥɟɡɧɵɣ ɛɵɬɨɜɨɣ ɪɚɫɯɨɞ ɨɩɪɟɞɟɥɹɟɦ, ɤɚɤ ɪɚɡɧɨɫɬɶ ɫɪɟɞɧɟɦɟɫɹɱɧɨɝɨ ɪɚɫ-
ɯɨɞɚ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ ɢ ɩɨɬɟɪɶ ɜɨɞɵ ɢɡ ɜɨɞɨɯɪɚɧɢɥɢɳɚ: 




ɝɞɟ  𝑡 – ɩɨɪɹɞɤɨɜɵɣ ɧɨɦɟɪ ɦɟɫɹɰɚ; 
 ܳଽ଴%௧  - ɫɪɟɞɧɟɦɟɫɹɱɧɵɣ ɪɚɫɯɨɞ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ (ɬɚɛɥɢɰɚ 2.3);  ܳ௧˒ , ܳ௧ˋ , ܳ௧˗ , ܳ௧ˎ – ɩɨɬɟɪɢ ɜɨɞɵ ɢɡ ɜɨɞɨɯɪɚɧɢɥɢɳɚ: ɩɨɬɪɟɛɥɟɧɢɟ, ɢɫɩɚɪɟɧɢɟ, 
ɮɢɥɶɬɪɚɰɢɹ, ɥɶɞɨɨɛɪɚɡɨɜɚɧɢɟ (ɬɚɛɥɢɰɚ 2.1). 
ɇɚɩɨɪ ɧɚ ɬɭɪɛɢɧɭ ɨɩɪɟɞɟɥɹɟɬɫɹ ɫ ɭɱёɬɨɦ ɩɨɬɟɪɶ, ɤɚɤ ɪɚɡɧɨɫɬɶ ɨɬɦɟɬɤɢ 
ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ, ɤɨɬɨɪɭɸ ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɨɣ ɇɉɍ ɝɢɞɪɨɭɡɥɚ ɢ ɨɬɦɟɬɤɢ ɧɢɠɧɟɝɨ 
ɛɶɟɮɚ, ɨɩɪɟɞɟɥɹɟɦɚɹ ɩɨ ɤɪɢɜɨɣ ɫɜɹɡɢ. 
Ɇɨɳɧɨɫɬɶ, ɜɵɪɚɛɚɬɵɜɚɟɦɚɹ ɫɬɚɧɰɢɟɣ: 
 ܰ௧ = 𝑘𝑁 ∙ ܳ௧ ∙ 𝐻௧ , (2.18) 
  
ɝɞɟ 𝑘𝑁 – ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ, ɪɚɜɧɵɣ 8,98; ܳ௧ – ɪɚɫɱёɬɧɵɣ ɪɚɫɯɨɞ (ɩɨɥɟɡɧɵɣ ɛɵɬɨɜɨɣ ɪɚɫɯɨɞ ɩɨ ɮɨɪɦɭɥɟ (2.17) ɢɥɢ 
ɪɚɫɯɨɞ ȼɏɄ); 
 𝐻௧ – ɧɚɩɨɪ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɪɚɫɱёɬɧɨɦɭ ɪɚɫɯɨɞɭ. 
Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɨɜ ɩɪɢɜɟɞɟɧɵ ɜ ɩɪɢɥɨɠɟɧɢɢ Ȼ, ɬɚɛɥɢɰɚ Ȼ.3. 
ɉɟɪɟɪɚɫɩɪɟɞɟɥɟɧɢɟ ɫɬɨɤɚ ɢ ɨɩɪɟɞɟɥɟɧɢɟ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɦɨɳɧɨɫɬɟɣ ɪɚ-
ɛɨɬɵ ɫɬɚɧɰɢɢ ɨɬɪɚɠɟɧɨ ɜ ɩɪɢɥɨɠɟɧɢɢ Ȼ, ɪɢɫɭɧɨɤ Ȼ.1. 
Ɂɚ ɦɟɫɹɰ ɫɪɚɛɨɬɤɢ ɩɪɢɧɢɦɚɟɦ ɩɟɪɜɵɣ ɦɟɫɹɰ ɩɨɫɥɟ ɩɨɥɨɜɨɞɶɹ, ɜ ɤɨɬɨɪɨɦ 
ɩɨɥɟɡɧɵɣ ɛɵɬɨɜɨɣ ɪɚɫɯɨɞ ɫɬɚɧɨɜɢɬɫɹ ɦɟɧɶɲɟ ɬɪɟɛɨɜɚɧɢɣ ɜɨɞɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ 
ɤɨɦɩɥɟɤɫɚ (ɫɟɧɬɹɛɪɶ). ɉɨɞ ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɩɨɩɚɥɢ 5 ɦɟɫɹɰɟɜ. ȼɫɟ ɨɫɬɚɥɶɧɵɟ ɦɟ-
ɫɹɰɵ ɪɚɛɨɬɚɟɦ ɫ ɦɨɳɧɨɫɬɶɸ ɪɚɜɧɨɣ ɦɨɳɧɨɫɬɢ ȼɏɄ. 
ɇɚɦɟɱɟɧɧɵɟ ɫɪɟɞɧɟɦɟɫɹɱɧɵɟ ɦɨɳɧɨɫɬɢ ɪɚɛɨɬɵ ɫɬɚɧɰɢɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 2.4. 
 
Ɍɚɛɥɢɰɚ 2.4 – ɇɚɦɟɱɟɧɧɵɟ ɫɪɟɞɧɟɦɟɫɹɱɧɵɟ ɦɨɳɧɨɫɬɢ ɪɚɛɨɬɵ ɫɬɚɧɰɢɢ ɜ ɭɫɥɨ-
ɜɢɹɯ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ 
Ɇɨɳɧɨɫɬɢ ɜ ɦɟɝɚɜɚɬɬɚɯ 
Ɇɟɫɹɰ I II III IV V VI VII VIII IX X XI XII ௧ܲ 142 133 120 81 132 136 136 136 122 121 133 142 
 
 ȼ ɪɟɡɭɥɶɬɚɬɟ ɜɨɞɧɨɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɪɚɫɱёɬɚ ɦɨɳɧɨɫɬɢ ɦɟɫɹɰɟɜ, ɩɨɩɚɜɲɢɯ 
ɩɨɞ ɪɟɝɭɥɢɪɨɜɚɧɢɟ, ɩɨɥɭɱɚɬɫɹ ɧɟɫɤɨɥɶɤɨ ɦɟɧɶɲɟ. Эɬɨ ɨɛɴɹɫɧɹɟɬɫɹ ɬɟɦ, ɱɬɨ ɜ 
ɞɚɧɧɨɦ ɪɚɫɱёɬɟ ɞɟɥɚɟɬɫɹ ɞɨɩɭɳɟɧɢɟ ɨ ɩɨɫɬɨɹɧɫɬɜɟ ɢ ɪɚɜɟɧɫɬɜɭ ɭɪɨɜɧɹ ɜɟɪɯɧɟɝɨ 
ɛɶɟɮɚ ɧɨɪɦɚɥɶɧɨɦɭ ɩɨɞɩɨɪɧɨɦɭ ɭɪɨɜɧɸ. 
 
 2.2.2 ȼɨɞɧɨɷɧɟɪɝɟɬɢчɟɫɤɢɟ ɪɚɫчёɬɵ ɩɨ ɭɫɥɨɜɢɸ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ 
 
Ɉɫɧɨɜɧɨɣ ɡɚɞɚɱɟɣ ɜɨɞɧɨɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɪɚɫɱёɬɚ (ɞɚɥɟɟ - ȼЭɊ) ɹɜɥɹɟɬɫɹ ɩɨ 
ɢɡɜɟɫɬɧɵɦ ɪɚɫɱёɬɧɵɦ ɝɢɞɪɨɝɪɚɮɚɦ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ, ɬɪɟɛɨɜɚ-
ɧɢɹɦ ɜɨɞɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɤɨɦɩɥɟɤɫɚ[4], ɝɨɞɨɜɨɦɭ ɝɪɚɮɢɤɭ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ 
ɦɨɳɧɨɫɬɟɣ ɨɩɪɟɞɟɥɢɬɶ: ɝɚɪɚɧɬɢɪɨɜɚɧɧɵɟ ɦɨɳɧɨɫɬɢ ɞɥɹ ɤɚɠɞɨɝɨ ɦɟɫɹɰɚ, ɦɢɧɢ-
ɦɚɥɶɧɵɣ ɭɪɨɜɟɧɶ ɫɪɚɛɨɬɤɢ ɜɨɞɨɯɪɚɧɢɥɢɳɚ (ɬ.ɟ. ɭɪɨɜɧɹ ɦёɪɬɜɨɝɨ ɨɛɴёɦɚ  ɫɪɟɞ-
ɧɟɦɧɨɝɨɥɟɬɧɸɸ ɜɵɪɚɛɨɬɤɭ. Ɍɚɤ ɠɟ ɧɚ ɨɫɧɨɜɟ ȼЭɊ ɩɪɨɢɡɜɨɞɢɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ 
23 
 
ɜɵɬɟɫɧɹɸɳɟɣ ɪɚɛɨɱɟɣ ɦɨɳɧɨɫɬɢ ɢ, ɤɚɤ ɫɥɟɞɫɬɜɢɟ, ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ 
ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɫɬɚɧɰɢɢ. 
Ɋɚɫɱɟɬ ɧɚɱɢɧɚɟɦ ɫ ɦɨɦɟɧɬɚ, ɤɨɝɞɚ ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɧɚɩɨɥɧɟɧɨ ɢ, ɫɥɟɞɨɜɚ-
ɬɟɥɶɧɨ, ɭɪɨɜɟɧɶ ɜɨɞɵ ɜ ɧɟɦ ɪɚɜɟɧ ∇ʜʞʢ = ͹ͳͶ,Ͳ ˏ ɢ ܸː = Ͷ,Ͷˍˏଷ. 
Ɋɚɫɯɨɞ ɱɟɪɟɡ ɬɭɪɛɢɧɵ ȽЭɋ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ: 
 ܳʒЭʠ௧ = ܳ˒.˄௧ − ܳ˅ˇ˘௧ , (2.19) 
  
ɝɞɟ ܳ˒.˄௧  – ɩɨ ɮɨɪɦɭɥɟ (2.17); 
 ܳ˅ˇ˘௧  – ɪɚɫɯɨɞ ɜɨɞɵ ɢɡ ɜɨɞɨɯɪɚɧɢɥɢɳɚ. 
ȼɟɥɢɱɢɧɨɣ ܳ˅ˇ˘௧  ɜɚɪɶɢɪɭɟɦ ɞɥɹ ɞɨɫɬɢɠɟɧɢɹ ɧɭɠɧɨɣ ɦɨɳɧɨɫɬɢ. ɉɪɢɱёɦ 
ɟɫɥɢ ɜɨɞɚ ɛɟɪёɬɫɹ ɢɡ ɜɨɞɨɯɪɚɧɢɥɢɳɚ – ܳ˅ˇ˘௧  ɢɦɟɟɬ ɡɧɚɤ «ɦɢɧɭɫ». 
Ɋɚɫɯɨɞ ɜɨɞɵ ɜ ɇȻ ɨɩɪɟɞɟɥɹɟɬɫɹ ɫɭɦɦɨɣ ɪɚɫɯɨɞɚ ɜɨɞɵ ɱɟɪɟɡ ȽЭɋ ɢ ɩɨɬɟɪɶ 
ɜɨɞɵ ɢɡ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɧɚ ɮɢɥɶɬɪɚɰɢɸ: 
 ܳʜʐ௧ = ܳʒЭʠ௧ + ܳ௧˗ . (2.20) 
 
Ɋɚɫɯɨɞ ɜ ɧɢɠɧɢɣ ɛɶɟɮ ɧɟ ɦɨɠɟɬ ɛɵɬɶ ɦɟɧɶɲɟ ɪɚɫɯɨɞɚ, ɡɚɞɚɧɧɨɝɨ ȼɏɄ. 
Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɢɡɦɟɧɟɧɢɹ ɨɛɴёɦɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜɨɫɩɨɥɶɡɭɟɦɫɹ ɮɨɪɦɭ-
ɥɨɣ: 
 ∆ܸ௧ = ܳ˅ˇ˘௧ ∙ 𝑡, (2.21) 
  
ɝɞɟ  𝑡 – ɱɢɫɥɨ ɫɟɤɭɧɞ ɜ ɦɟɫɹɰɟ ɪɚɜɧɨɟ 259200 ɫ. 
Ɉɬɦɟɬɤɚ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ȼȻ ɧɚ ɤɨɧɟɰ ɦɟɫɹɰɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɫɯɨɞɹ ɢɡ ɢɡɜɟɫɬ-
ɧɨɝɨ ɨɛɴёɦɚ ɜɨɞɵ ɜ ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɩɨ ɤɪɢɜɨɣ ɫɜɹɡɢ (ɪɢɫɭɧɨɤ 1.2). 
ɉɪɢɧɢɦɚɟɦ ɫɥɟɞɭɸɳɟɟ ɞɨɩɭɳɟɧɢɟ – ɪɚɫɯɨɞ ɜ ɬɟɱɟɧɢɢ ɦɟɫɹɰɚ ɩɨɫɬɨɹɧɟɧ ɢ 
ɩɪɢ ɩɟɪɟɯɨɞɟ ɨɬ ɦɟɫɹɰɚ ɤ ɦɟɫɹɰɭ ɢɡɦɟɧɹɟɬɫɹ ɦɝɧɨɜɟɧɧɨ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɨɬɦɟɬɤɚ 
ɇȻ ɜ ɬɟɱɟɧɢɢ ɦɟɫɹɰɚ ɩɨɫɬɨɹɧɧɚ ɢ ɬɚɤ ɠɟ ɢɡɦɟɧɹɟɬɫɹ ɦɝɧɨɜɟɧɧɨ ɩɪɢ ɩɟɪɟɯɨɞɟ ɨɬ 
ɦɟɫɹɰɚ ɤ ɦɟɫɹɰɭ. Ɉɬɦɟɬɤɚ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɇȻ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɤɪɢɜɵɦ ɫɜɹɡɢ ɜ ɇȻ 
(ɪɢɫɭɧɨɤ 1.1), ɢɫɯɨɞɹ ɢɡ ɢɡɜɟɫɬɧɨɝɨ ɪɚɫɯɨɞɚ ɜ ɇȻ. 
ɇɚɩɨɪ ɧɚ ɬɭɪɛɢɧɟ ɪɚɫɫɱɢɬɵɜɚɟɦ ɩɨ ɮɨɪɦɭɥɟ: 
 𝐻௧ = 𝑧ʑʐ.˔˓௧ − 𝑧ʜʐ௧ − ∆ℎ, (2.22) 
  
ɝɞɟ 𝑧ʑʐ.˔˓௧  – ɫɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ ɨɬɦɟɬɤɢ ȼȻ; 
 𝑧ʜʐ௧  – ɨɬɦɟɬɤɚ ɇȻ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ ɪɚɫɯɨɞɭ ɜ ɧɢɠɧɢɣ ɛɶɟɮ; 
 ∆ℎ - ɩɨɬɟɪɢ ɧɚɩɨɪɚ (ɢɡ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ). 
Ɇɨɳɧɨɫɬɶ ɫɬɚɧɰɢɢ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ: 




ɝɞɟ     ܳ௧ – ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɵɦ ɪɚɫɯɨɞɭ ɜɨɞɵ ɱɟɪɟɡ ɬɭɪɛɢɧɵ ȽЭɋ, ɧɚɣɞɟɧɧɨɦɭ ɩɨ 
ɮɨɪɦɭɥɟ (2.19); 
 𝐻௧ – ɧɚɩɨɪ ɧɚ ɬɭɪɛɢɧɟ, ɧɚɣɞɟɧɧɵɣ ɩɨ ɮɨɪɦɭɥɟ (2.22). 
Ɋɟɡɭɥɶɬɚɬɵ ɫɪɚɛɨɬɤɢ-ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɩɨ ɭɫɥɨɜɢɸ ɦɚɥɨɜɨɞ-
ɧɨɝɨ ɝɨɞɚ ɩɪɢɜɟɞɟɧɵ ɜ ɩɪɢɥɨɠɟɧɢɢ Ȼ, ɬɚɛɥɢɰɚ Ȼ.4. 
Ɋɟɡɭɥɶɬɚɬɨɦ ɫɪɚɛɨɬɤɢ ɧɚɩɨɥɧɟɧɢɹ ɹɜɥɹɸɬɫɹ: ⎯ ɝɚɪɚɧɬɢɪɨɜɚɧɧɚɹ ɦɨɳɧɨɫɬɶ: 
 ˆܰ˃˓ = ͳͶʹ ʛʑ˕;  
 ⎯ ɭɪɨɜɟɧɶ ɦёɪɬɜɨɝɨ ɨɛɴёɦɚ: 
 ∇ʢʛʝ = ͸ͻ͹,͸ʹ ˏ; 
 
 ⎯ ɩɨɥɟɡɧɵɣ ɨɛɴёɦ ɜɨɞɨɯɪɚɧɢɥɢɳɚ: 
 ܸ˒ ˑˎˈˊːыˌ = ͵,͸ʹ ˍˏଷ;  
 ⎯ ɭɪɨɜɟɧɶ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ ɩɪɢ ɪɚɫɱёɬɧɨɦ ɧɚɩɨɪɟ: 
 ∇ʑʐ˓ = ͹Ͳͻ,͸ ˏ;  
 ⎯ ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɪɟɝɭɥɢɪɨɜɚɧɧɨɫɬɢ ɫɬɨɤɚ: 
 𝛽 = ܸ˒ ˑˎܹ˔ ˓.ˏˎ = ͵,͸ʹͳͶ,ͺͷ = Ͳ,ʹͷ; (2.24) 




 Ɋɢɫɭɧɨɤ 2.3 – Ƚɪɚɮɢɤ ɫɪɚɛɨɬɤɢ-ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 
 
 2.2.3 Ɉɩɪɟɞɟɥɟɧɢɟ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨщɧɨɫɬɢ ȽЭɋ 
 
Ƚɷɫɷɪɫɤɨɣ ȽЭɋ ɛɭɞɟɬ ɢɫɩɨɥɶɡɨɜɚɧɚ ɞɥɹ ɩɨɤɪɵɬɢɹ ɩɢɤɨɜ ɧɚɝɪɭɡɤɢ Ɍɭɜɢɧ-
ɫɤɨɣ ɷɧɟɪɝɨɫɢɫɬɟɦɵ (ɧɚ ɩɥɚɤɚɬɟ «ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɜɨɞɧɨɣ ɷɧɟɪɝɢɢ»). 
Ɍɚɤ ɤɚɤ ɬɪɟɛɭɟɬɫɹ ɨɛɟɫɩɟɱɢɬɶ ɫɚɧɢɬɚɪɧɵɣ ɩɨɩɭɫɤ ɜ ɧɢɠɧɢɣ ɛɶɟɮ, ɫɬɚɧɰɢɹ 
ɛɭɞɟɬ ɪɚɛɨɬɚɬɶ ɜ ɞɜɭɯ ɪɟɠɢɦɚɯ: ɞɜɚ ɚɝɪɟɝɚɬɚ – 24 ɱɚɫɚ ɜ ɫɭɬɤɢ, ɚ ɨɫɬɚɥɶɧɵɟ ɧɚ 
ɩɨɤɪɵɬɢɟ ɩɢɤɨɜ ɧɚɝɪɭɡɤɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ. 
ɉɪɢɧɢɦɚɟɦ ɫɚɧɢɬɚɪɧɵɣ ɪɚɫɯɨɞ: 
 ܳ˔˃ː = ͳ͹͸ ˏଷ/˔. 
 
 
Ɋɚɛɨɱɚɹ ɦɨɳɧɨɫɬɶ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨɫɬɪɨɟɧɢɟɦ ɩɪɹɦɨɭɝɨɥɶɧɨɝɨ ɬɪɟɭɝɨɥɶ-
ɧɢɤɚ ɧɚ ɂɄɇ ɡɢɦɵ, ɤɚɬɟɬɚɦɢ ɤɨɬɨɪɨɝɨ ɹɜɥɹɸɬɫɹ: ɤɚɬɟɬ ɩɚɪɚɥɥɟɥɶɧɵɣ ɨɫɢ ɷɧɟɪ-
ɝɢɢ – ɝɚɪɚɧɬɢɪɨɜɚɧɧɚɹ ɦɨɳɧɨɫɬɶ ɜ ɩɟɪɟɫɱɟɬɟ ɧɚ ɷɧɟɪɝɢɸ (ɡɚ ɜɵɱɟɬɨɦ ɷɧɟɪɝɢɢ, 
ɜɵɪɚɛɚɬɵɜɚɟɦɨɣ ɩɪɢ ɩɪɨɩɭɫɤɟ ɫɚɧɢɬɚɪɧɨɝɨ ɪɚɫɯɨɞɚ), ɤɚɬɟɬ ɩɚɪɚɥɥɟɥɶɧɵɣ ɨɫɢ 
ɦɨɳɧɨɫɬɟɣ – ɪɚɛɨɱɚɹ ɦɨɳɧɨɫɬɶ, ɫ ɤɨɬɨɪɨɣ ɧɟɨɛɯɨɞɢɦɨ ɪɚɛɨɬɚɬɶ, ɡɚɞɚɧɧɨɟ ɤɨɥɢ-
ɱɟɫɬɜɨ ɱɚɫɨɜ, ɱɬɨɛ ɩɨɥɭɱɢɬɶ ɡɚɞɚɧɧɭɸ ɜɵɪɚɛɨɬɤɭ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. Ɍɚɤɨɣ ɠɟ ɬɪɟ-
ɭɝɨɥɶɧɢɤ ɫɬɪɨɢɬɫɹ ɢ ɞɥɹ ɜɵɪɚɛɨɬɤɢ ɩɨ ɫɚɧɢɬɚɪɧɨɦɭ ɪɚɫɯɨɞɭ. 
 ˅ܰы˕.˓˃˄ = ͳͻ͹ ʛʑ˕.  
 
ɇɚ Ƚɷɫɷɪɫɤɨɣ ȽЭɋ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɦ ɧɚɝɪɭɡɨɱɧɵɣ ɪɟɡɟɪɜ 5%, ɬɨɝɞɚ ɭɫɬɚ-
ɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɫɬɚɧɰɢɢ: 
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2.2.4 ȼɨɞɧɨɷɧɟɪɝɟɬɢчɟɫɤɢɟ ɪɚɫчёɬɵ ɩɨ ɭɫɥɨɜɢɸ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ 
 
ɉɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɬɟɦ ɮɨɪɦɭɥɚɦ, ɱɬɨ ɢ ȼЭɊ ɩɨ ɭɫɥɨɜɢɸ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ. 
ɉɪɢɬɨɤ ɜ ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɝɢɞɪɨɝɪɚɮɭ ɪɚɫɱёɬɧɨɝɨ ɫɪɟɞɧɟɜɨɞɧɨɝɨ 
ɝɨɞɚ (ɬɚɛɥɢɰɚ 2.3) 
 ɋɪɚɛɨɬɤɚ-ɧɚɩɨɥɧɟɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɫɥɟɞɭɸɳɢɦ ɫɰɟɧɚ-
ɪɢɹɦ: ⎯ ɫɩɨɫɨɛ 1: ɪɚɛɨɬɚ ȽЭɋ ɩɨ ɪɟɠɢɦɭ ɭɪɨɜɧɹ ɜ ɪɚɫɱɟɬɧɨɦ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ 
(ɩɪɢɥɨɠɟɧɢɟ Ȼ, ɬɚɛɥɢɰɚ Ȼ.5); ⎯ ɫɩɨɫɨɛ 2: ɪɚɛɨɬɚ ȽЭɋ ɫ ɦɨɳɧɨɫɬɹɦɢ, ɪɚɜɧɵɦɢ ɦɨɳɧɨɫɬɹɦ, ɩɪɢɧɹɬɵɦ ɜ 
ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ (ɩɪɢɥɨɠɟɧɢɟ Ȼ, ɬɚɛɥɢɰɚ Ȼ.6); 
ɂɡ ɞɜɭɯ ɫɩɨɫɨɛɨɜ ɜɵɛɢɪɚɟɦ ɜɚɪɢɚɧɬɵ ɫ ɧɚɢɛɨɥɶɲɟɣ ɜɵɪɚɛɨɬɤɨɣ               
(ɬɚɛɥɢɰɚ 2.5).  
 
Ɍɚɛɥɢɰɚ 2.5 – ȼɵɪɚɛɨɬɤɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɩɨ ɫɩɨɫɨɛɚɦ ɫɪɚɛɨɬɤɢ-ɧɚɩɨɥɧɟɧɢɹ ɜ 
ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ 
                     ȼɵɪɚɛɨɬɤɚ ɜ ɦɢɥɥɢɚɪɞɚɯ ɤɢɥɨɜɚɬɬ ɱɚɫɨɜ 
ɋɩɨɫɨɛ 1 ɋɩɨɫɨɛ 2 
1,267 1,252 
 
ɋɪɟɞɧɟɦɧɨɝɨɥɟɬɧɹɹ ɜɵɪɚɛɨɬɤɚ – 1,267 ɦɥɪɞ. ɤȼɬ·ɱ. 
 
2.3 Ȼɚɥɚɧɫ ɦɨщɧɨɫɬɢ ɢ ɷɧɟɪɝɢɢ 
 
 2.3.1 Ȼɚɥɚɧɫ ɷɧɟɪɝɢɢ Ɍɭɜɢɧɫɤɨɣ ɷɧɟɪɝɨɫɢɫɬɟɦɵ 
 
Ɂɧɚɹ ɫɪɟɞɧɟɦɟɫɹɱɧɵɟ ɦɨɳɧɨɫɬɢ Ƚɷɫɷɪɫɤɨɣ ȽЭɋ (ɩɪɢɥɨɠɟɧɢɟ Ȼ, ɬɚɛɥɢɰɚ 
Ȼ.4), ɦɨɳɧɨɫɬɢ ɝɟɧɟɪɚɰɢɢ ɢ ɩɨɬɪɟɛɥɟɧɢɹ ɷɧɟɪɝɨɫɢɫɬɟɦɵ (ɩɪɢɥɨɠɟɧɢɟ Ⱥ, ɬɚɛ-
ɥɢɰɚ Ⱥ.3), ɫɬɪɨɢɦ ɛɚɥɚɧɫ ɷɧɟɪɝɢɢ Ɍɭɜɢɧɫɤɨɣ Эɋ (ɩɪɢɥɨɠɟɧɢɟ Ȼ, ɪɢɫɭɧɨɤ Ȼ.1). 
 
2.3.2 Ȼɚɥɚɧɫ ɦɨщɧɨɫɬɢ Ɍɭɜɢɧɫɤɨɣ ɷɧɟɪɝɨɫɢɫɬɟɦɵ 
 
Ɋɟɦɨɧɬ ɨɛɨɪɭɞɨɜɚɧɢɹ ȽЭɋ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɬɟ ɦɟɫɹɰɵ, ɤɨɝɞɚ ɨɧɨ ɧɟ ɩɨɥ-
ɧɨɫɬɶɸ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ. ɉɪɢ ɷɬɨɦ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɪɟɦɨɧɬɚ ɚɝ-
ɪɟɝɚɬɨɜ ȽЭɋ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ 15 ɞɧɹɦ, ɚ ɱɚɫɬɨɬɚ ɩɪɨɜɟɞɟɧɢɹ – ɪɚɡ ɜ 4 ɝɨɞɚ. 
Ɋɟɦɨɧɬɧɚɹ ɩɥɨɳɚɞɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ȽЭɋ: 
 𝐹 ˈˏ˒˓.ʒЭʠ = ͳ ∙ ˖ܰ˔˕Ͷ ∙ ͳʹ ∙ ˏˈ˔ = ͳ ∙ ʹͲ͹Ͷ ∙ ͳʹ ∙ ˏˈ˔ = ʹ͸ (ʛʑ˕ ∙ ˏˈ˔ˆˑˇ), (2.25) 
  
ɝɞɟ ˖ܰ˔˕ – ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ Ƚɷɫɷɪɫɤɨɣ ȽЭɋ. 
ɇɚ ɬɟɩɥɨɜɵɯ ɫɬɚɧɰɢɹɯ Ɍɭɜɢɧɫɤɨɣ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɩɪɟɞɭɫɦɨɬɪɟɧ ɧɚɝɪɭɡɨɱ-
ɧɵɣ ɪɟɡɟɪɜ 5% ɢ ɚɜɚɪɢɣɧɵɣ ɪɟɡɟɪɜ – 8%. 
27 
 
Ʉɚɩɢɬɚɥɶɧɵɣ ɪɟɦɨɧɬ ɨɛɨɪɭɞɨɜɚɧɢɹ ɌЭɋ ɦɨɠɧɨ ɩɥɚɧɢɪɨɜɚɬɶ, ɢɫɯɨɞɹ ɢɡ 
ɪɚɫɱɟɬɚ ɨɫɬɚɧɨɜɚ ɤɚɠɞɨɝɨ ɚɝɪɟɝɚɬɚ ɜ ɪɟɦɨɧɬ ɜ ɫɪɟɞɧɟɦ 1 ɪɚɡ ɜ 2 ɝɨɞɚ. 
 𝐹 ˈˏʡЭʠ = ˖ܰ˔˕ʡЭʠͶ ∙ ͳʹ ∙ ˏˈ˔ + ˖ܰ˔˕ʡЭʠͶ ∙ ͳ ∙ ˏˈ˔ = Ͷ͸Ͷ ∙ ͳʹ ∙ ˏˈ˔ +  + Ͷ͸Ͷ ∙ ͳ ∙ ˏˈ˔ = ͳͺ (ʛʑ˕ ∙ ˏˈ˔ˆˑˇ). (2.26) 
 
Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɢ Ɍɭɜɢɧɫɤɨɣ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ ɩɪɢɜɟɞɟɧ 
ɜ ɬɚɛɥɢɰɟ 2.6 ɢ ɧɚ ɩɥɚɤɚɬɟ «ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɜɨɞɧɨɣ ɷɧɟɪɝɢɢ». 
 
Ɍɚɛɥɢɰɚ 2.6 – Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɢ Ɍɭɜɢɧɫɤɨɣ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ 
                                                                                                                                Ɇɨɳɧɨɫɬɶ ɜ ɦɟɝɚɜɚɬɬɚɯ 



















197 8 0 429 3,7  0 186 6 0 
191 8 0 423 3,7  0 186 6 0  
181 7 12,9 413 3,7  0 186 6 0  
173 7 0 402 3,4 0 186 6 6 
166 7 0 392 3,2 2 186 6 0 
162 6 0 386 3,0 9 186 6 0 
162 6 0 386 3,0 9 186 6 0 
166 7 0 392 3,2 2 186 6 0 
173 7 0 402 3,4 0 186 6 6 
181 7 12,9 413 3,7  0 186 6  0 
191 8 0 423 3,7 0 186 6  0 





 3 Ɉɫɧɨɜɧɨɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ 
3.1 ȼɵɛɨɪ ɱɢɫɥɚ ɢ ɬɢɩɚ ɚɝɪɟɝɚɬɨɜ 
  
 3.1.1 ɉɨɫɬɪɨɟɧɢɟ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ 
 
Ɋɟɠɢɦɧɨɟ ɩɨɥɟ – ɨɛɥɚɫɬɶ ɞɨɩɭɫɬɢɦɵɯ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ, ɩɪɨɟɤɬɢɪɭɟɦɨɣ 
ȽЭɋ. [3] ȼɟɪɯɧɟɣ ɝɪɚɧɢɰɟɣ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɹɜɥɹɟɬɫɹ ɧɚɩɨɪɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ 
ɩɪɢ ɪɚɛɨɬɟ ȽЭɋ ɫ ɜɨɞɨɯɪɚɧɢɥɢɳɟɦ, ɧɚɩɨɥɧɟɧɧɵɦ ɞɨ ɨɬɦɟɬɤɢ ɇɉɍ, ɧɢɠɧɟɣ - ɩɪɢ 
ɪɚɛɨɬɟ ȽЭɋ ɫ ɜɨɞɨɯɪɚɧɢɥɢɳɟɦ, ɫɪɚɛɨɬɚɧɧɵɦ ɞɨ ɨɬɦɟɬɤɢ ɍɆɈ. ɉɨɫɬɪɨɟɧɢɟ ɷɬɢɯ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɜɵɩɨɥɧɹɟɬɫɹ ɩɨ ɫɥɟɞɭɸɳɟɦɭ ɭɪɚɜɧɟɧɢɸ: 
 ܪʒЭʠሺܳʒЭʠሻ = ∇ʑʐ − 𝑧ʜʐሺܳʜʐሻ − ∆ℎ,  (3.1) 
  
ɝɞɟ ∇ʑʐ – ɨɬɦɟɬɤɚ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɜɟɪɯɧɟɦ ɛɶɟɮɟ, ɞɥɹ ɜɟɪɯɧɟɣ ɝɪɚɧɢɰɵ ∇ʑʐ = ∇ʜʞʢ = ͹ͳͶ ˏ, ɞɥɹ ɥɢɧɢɢ ɪɚɫɱёɬɧɨɝɨ ɧɚɩɨɪɚ ∇ʑʐ = ∇ʑʐ˓ = ͹Ͳͻ,͸ ˏ,  ɞɥɹ ɬɨɝɨ 
ɧɢɠɧɟɣ ɝɪɚɧɢɰɵ ∇ʑʐ = ∇ʢʛʝ = ͸ͻ͹,͸ʹ ˏ; 
 𝑧ʜʐሺܳʜʐሻ – ɨɬɦɟɬɤɚ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɇȻ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɪɚɫɯɨɞɚ ɜ ɇȻ; 
 ∆ℎ –ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɜ ɜɨɞɨɩɨɞɜɨɞɹɳɢɯ ɫɨɨɪɭɠɟɧɢɹɯ. 
Ɉɝɪɚɧɢɱɟɧɢɟɦ ɫɥɟɜɚ ɧɚ ɪɟɠɢɦɧɨɦ ɩɨɥɟ ɹɜɥɹɟɬɫɹ ɦɢɧɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ 
ɜɨɞɵ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɡɚɞɚɧɧɵɦ ɨɝɪɚɧɢɱɟɧɢɟɦ ɩɨ ɭɫɥɨɜɢɹɦ ɫɚɧɢɬɚɪɧɨɝɨ ɩɨɩɭɫɤɚ: 
 ܳ௠𝑖௡ = ͳ͹͸ ˏଷ ˔⁄  .  
  
ɍɪɚɜɧɟɧɢɟ ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɪɚɫɱɟɬɧɨɣ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ 
ɢɦɟɟɬ ɫɥɟɞɭɸɳɢɣ ɜɢɞ: 
 ܳʒЭʠ = 𝑁˖˔˕݇𝑁 ∙ ܪʒЭʠ, (3.2) 
  
ɝɞɟ 𝑁˖˔˕ – ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ Ƚɷɫɷɪɫɤɨɣ ȽЭɋ ɢɡ ɜɵɪɚɠɟɧɢɹ; 
 ݇𝑁 – ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ; 
 ܪʒЭʠ – ɧɚɩɨɪ ɧɚ ȽЭɋ ɜɵɛɢɪɚɟɬɫɹ ɩɪɨɢɡɜɨɥɶɧɨ. ɍɪɚɜɧɟɧɢɟ ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ ȽЭɋ: 
 ܳʒЭʠ = ܳʒЭʠ௠𝑎௫ ∙ √ுʒЭʠு˓ ,                                                                                   (3.3) 
 
ɝɞɟ   ܳʒЭʠ௠𝑎௫– ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɱɟɪɟɡ ȽЭɋ. Ɉɩɪɟɞɟɥɹɟɬɫɹ ɜ ɬɨɱɤɟ      ɩɟɪɟɫɟɱɟɧɢɹ ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɪɚɫɱɟɬɧɨɣ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɫ 





           ܪ˓– ɪɚɫɱɟɬɧɵɣ ɩɨ ɦɨɳɧɨɫɬɢ ɧɚɩɨɪ. Ɉɩɪɟɞɟɥɹɟɬɫɹ ɜ ɬɨɱɤɟ ɩɟɪɟɫɟɱɟɧɢɹ 
ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɪɚɫɱɟɬɧɨɣ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɫ ɥɢɧɢɟɣ ɪɚɫɱɟɬɧɨɝɨ 
ɧɚɩɨɪɚ. 
Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɚ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.1 ɢ ɧɚ 
ɪɢɫɭɧɤɟ 3.1. 
 
Ɍɚɛɥɢɰɚ 3.1 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɚ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɫɬɚɧɰɢɢ 










ȽЭɋ ܳʜʐ, ˏଷ ˔⁄ 𝑧ʜʐˎˈ˕ˑ, ˏ 𝑧ʜʐˊˋˏ˃, ˏ ܪ∇ʜʞʢ, ˏ ܪ∇ʢʛʝ, ˏ ܪ˓, ˏ ܪʒЭʠ, ˏ ܳʒЭʠ, ˏଷ ˔⁄  ܪʒЭʠ, ˏ ܳʒЭʠ, ˏଷ ˔⁄  
0 674,00 674,00 39,6 23,2 37,2 40,0 576 15,0 419 
100 674,23 674,28 39,3 22,9 36,9 39,0 591 17,0 446 
200 674,45 674,56 39,0 22,7 36,7 38,0 607 19,0 472 
300 674,66 674,82 38,8 22,4 36,4 37,0 623 21,0 496 
400 674,87 675,07 38,5 22,1 36,1 36,0 640 23,0 519 
500 675,07 675,32 38,3 21,9 35,9 35,0 659 25,0 541 
600 675,27 675,55 38,0 21,7 35,7 34,0 678 27,0 563 
700 675,46 675,78 37,8 21,4 35,4 33,0 699 29,0 583 
800 675,65 676,00 37,6 21,2 35,2 32,0 720 31,0 603 
900 675,83 676,21 37,4 21,0 35,0 31,0 744 33,0 622 
1000 676,00 676,41 37,2 20,8 34,8 30,0 768 35,0 641 
1100 676,17 676,61 37,0 20,6 34,6 29,0 795 37,0 659 








Ɋɢɫɭɧɨɤ 3.1 – Ɋɟɠɢɦɧɨɟ ɩɨɥɟ Ƚɷɫɷɪɫɤɨɣ ȽЭɋ 
 
Иɡ ɩɨɫɬɪɨɟɧɧɨɝɨ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɨɩɪɟɞɟɥɹɟɦ: 
– ɦɚɤɫɢɦɚɥɶɧɵɣ ɧɚɩɨɪ. Ɉɩɪɟɞɟɥɹɟɬɫɹ ɜ ɬɨɱɤɟ ɩɟɪɟɫɟɱɟɧɢɹ ɧɚɩɨɪɧɨɣ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɪɢ ɇɉɍ ɢ ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɦɢɧɢɦɚɥɶɧɨɦɭ ɪɚɫɯɨɞɭ: 
 ܪ௠𝑎௫ = ͵ͺ,ͺ ˏ,  
 
– ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ. Ɉɩɪɟɞɟɥɹɟɬɫɹ ɜ ɬɨɱɤɟ ɩɟɪɟɫɟɱɟɧɢɹ ɥɢɧɢɢ 
ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɪɚɫɱɟɬɧɨɣ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɫ ɥɢɧɢɟɣ ɪɚɫɱёɬɧɨɝɨ 
ɧɚɩɨɪɚ: 
 ܳ௠𝑎௫ = ͸Ͷ͸ ˏଷ ˔⁄ ,  
 
– ɪɚɫɱёɬɧɵɣ ɧɚɩɨɪ. Ɉɩɪɟɞɟɥɹɟɬɫɹ ɜ ɬɨɱɤɟ ɩɟɪɟɫɟɱɟɧɢɹ ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ 
ɩɨ ɪɚɫɱɟɬɧɨɣ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɫ ɥɢɧɢɟɣ ɪɚɫɱёɬɧɨɝɨ ɧɚɩɨɪɚ: 



































– ɦɢɧɢɦɚɥɶɧɵɣ ɧɚɩɨɪ. Ɉɩɪɟɞɟɥɹɟɬɫɹ ɜ ɬɨɱɤɟ ɩɟɪɟɫɟɱɟɧɢɹ ɧɚɩɨɪɧɨɣ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɪɢ ɍɆɈ ɢ ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ 
ȽЭɋ: 
 ܪ௠𝑖௡ = ʹͳ,͸ ˏ.                                                                                               
 
3.1.2 ȼɵɛɨɪ ɝɢɞɪɨɬɭɪɛɢɧ ɩɨ ɝɥɚɜɧɵɦ ɭɧɢɜɟɪɫɚɥɶɧɵɦ 
хɚɪɚɤɬɟɪɢɫɬɢɤɚɦ 
 
Ƚɢɞɪɨɬɭɪɛɢɧɵ ɜɵɛɢɪɚɟɦ, ɢɫɯɨɞɹ ɢɡ ɜɟɥɢɱɢɧɵ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɧɚɩɨɪɚ ɧɚ 
ɫɬɚɧɰɢɢ ɢ ɨɬɧɨɲɟɧɢɹ ɦɢɧɢɦɚɥɶɧɨɝɨ ɧɚɩɨɪɚ ɤ ɩɪɟɞɟɥɶɧɨɦɭ ɧɚɩɨɪɭ ɬɭɪɛɢɧɵ. ɉɪɢ 
ɷɬɨɦ ɟɫɥɢ ɷɬɨ ɨɬɧɨɲɟɧɢɟ ɜɵɛɪɚɧɧɨɣ ɬɭɪɛɢɧɵ ɛɨɥɶɲɟ, ɡɧɚɱɢɬ, ɞɚɧɧɵɣ ɬɢɩ 
ɬɭɪɛɢɧɵ ɧɟ ɩɨɞɯɨɞɢɬ. 
ȼ ɬɚɛɥɢɰɟ 3.2 ɩɪɟɞɫɬɚɜɥɟɧɵ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɦɨɞɟɥɶɧɵɯ ɝɢɞɪɨɬɭɪɛɢɧ, 
ɩɨɞɯɨɞɹɳɢɯ ɩɨ ɜɵɲɟɩɟɪɟɱɢɫɥɟɧɧɵɦ ɭɫɥɨɜɢɹɦ. 
 
Ɍɚɛɥɢɰɚ 3.2 – ɉɚɪɚɦɟɬɪɵ ɜɵɛɪɚɧɧɵɯ ɬɢɩɨɜ ɦɨɞɟɥɶɧɵɯ ɝɢɞɪɨɬɭɪɛɢɧ 
ɉɚɪɚɦɟɬɪ ɉɅ40ɚ-ȼ ɉɅ40ɛ-ȼ 
Ɇɚɤɫɢɦɚɥɶɧɵɣ ɧɚɩɨɪ ɝɢɞɪɨɬɭɪɛɢɧ ܪ˒˓ˈˇ, ˏ 40 40 
Ⱦɢɚɩɚɡɨɧ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ܪ௠𝑖௡ ܪ௠𝑎௫⁄  0,5 0,5 Ɉɩɬɢɦɚɥɶɧɚɹ ɩɪɢɜɟɞɟɧɧɚɹ ɱɚɫɬɨɬɚ 
ɜɪɚɳɟɧɢɹ 𝑛′ଵ ௢௣௧, ˑ˄/ˏ 125 123 
Ɉɩɬɢɦɚɥɶɧɵɣ ɩɪɢɜɟɞɟɧɧɵɣ ɪɚɫɯɨɞ ܳଵ ௢௣௧, ˎ/˔ 1690 1620 
Ɉɩɬɢɦɚɥɶɧɵɣ ɄɉȾ ɦɨɞɟɥɢ 𝜂ˏ  ௢௣௧ 0,913 0,904 
ɉɪɢɜɟɞɟɧɧɵɣ ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ܳ′ଵ௠𝑎௫, ˎ/˔ 1800 1700 Ʉɨɷɮɮɢɰɢɟɧɬ ɤɚɜɢɬɚɰɢɢ 𝜎 ሺܳଵ௠𝑎௫, ሻ 0,65 0,65 ɉɪɢɜɟɞɟɧɧɵɣ ɞɢɚɦɟɬɪ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ܦଵ ௠ , ˏ 0,46 0,46 
ɇɚɩɨɪ ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ ܪˏˑˇ , ˏ 4 4 
Ɍɟɦɩɟɪɚɬɭɪɚ ɜɨɞɵ ɩɪɢ ɢɫɩɵɬɚɧɢɢ tˏ, ℃ 10 20 
 
Ʉɨɷɮɮɢɰɢɟɧɬ ɩɨɥɟɡɧɨɝɨ ɞɟɣɫɬɜɢɹ ɧɚɬɭɪɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ ɨɩɪɟɞɟɥɹɟɦ ɩɨ 
ɮɨɪɦɭɥɟ: 
 𝜂ʡ = ͳ − ሺͳ − 𝜂ʛ ʝሻ ∙ (ሺͳ − 𝜀ሻ + 𝜀 ∙ √(ܦଵ ʛܦଵ )ଶ ∙ ܪʛܪ˓ ∙ (𝜈ʜ𝜈ʛ)ଶభబ ),  (3.4) 
  
ɝɞɟ 𝜂ʛ ʝ – ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɥɟɡɧɨɝɨ ɞɟɣɫɬɜɢɹ ɦɨɞɟɥɶɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ ɜ ɬɨɱɤɟ 
ɨɩɬɢɦɭɦɚ (ɬɚɛɥɢɰɚ 3.2); 





 ܦଵ ʛ – ɞɢɚɦɟɬɪ ɦɨɞɟɥɶɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ (ɬɚɛɥɢɰɚ 3.2); 
 ܦଵ – ɞɢɚɦɟɬɪ ɧɚɬɭɪɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ, ɩɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ [3]; 
 ܪʛ – ɧɚɩɨɪ ɧɚ ɦɨɞɟɥɶɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɟ (ɬɚɛɥɢɰɚ 3.2); 
 ܪ˓ – ɪɚɫɱёɬɧɵɣ ɧɚɩɨɪ ɧɚɬɭɪɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ, ɮɨɪɦɭɥɚ (3.7); 
 𝜈ʜ – ɤɢɧɟɦɚɬɢɱɟɫɤɢɣ ɤɨɷɮɮɢɰɢɟɧɬ ɜɹɡɤɨɫɬɢ ɜɨɞɵ ɧɚɬɭɪɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ; 
 𝜈ʛ – ɤɢɧɟɦɚɬɢɱɟɫɤɢɣ ɤɨɷɮɮɢɰɢɟɧɬ ɜɹɡɤɨɫɬɢ ɜɨɞɵ ɦɨɞɟɥɶɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ (ɬɚɛɥɢɰɚ 3.2). 
Ⱦɥɹ ɩɨɜɨɪɨɬɧɨ - ɥɨɩɚɫɬɧɵɯ ɝɢɞɪɨɬɭɪɛɢɧ ɤɨɷɮɮɢɰɢɟɧɬ, ɜɵɪɚɠɚɸɳɢɣ 
ɨɬɧɨɲɟɧɢɟ ɩɨɬɟɪɶ ɬɪɟɧɢɹ ɤɨ ɜɫɟɦ ɝɢɞɪɚɜɥɢɱɟɫɤɢɦ ɩɨɬɟɪɹɦ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ 
ɫɥɟɞɭɸɳɟɝɨ ɭɫɥɨɜɢɹ: 
 𝜀 = Ͳ,͹ͷ.  
 
Ʉɢɧɟɦɚɬɢɱɟɫɤɢɣ ɤɨɷɮɮɢɰɢɟɧɬ ɜɹɡɤɨɫɬɢ ɡɚɜɢɫɢɬ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɞɵ ɩɪɢ 
ɢɫɩɵɬɚɧɢɹɯ ɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ [3]. Ⱦɥɹ ɦɨɞɟɥɶɧɵɯ 
ɝɢɞɪɨɬɭɪɛɢɧ - ɬɚɛɥɢɰɚ 3.2. 
ɋɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɪɟɤɢ Ȼɨɥɶɲɨɣ ȿɧɢɫɟɣ: 
 𝑡ʜ = ͳͲ ℃.  
 
ɉɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ [3] ɨɩɪɟɞɟɥɹɟɦ ɤɢɧɟɦɚɬɢɱɟɫɤɢɣ ɤɨɷɮɮɢɰɢɟɧɬ 
ɜɹɡɤɨɫɬɢ: 
 𝜈ʜ = ͳ,͵.  
 
ɉɪɢɧɢɦɚɟɦ ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɥɟɡɧɨɝɨ ɞɟɣɫɬɜɢɹ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ: 
  𝜂ˆ ˔˓ = Ͳ,ͻͳ͵.   
 
Ɇɨɳɧɨɫɬɶ ɚɝɪɟɝɚɬɚ ɜ ɪɚɫɱёɬɧɨɣ ɬɨɱɤɟ: 
 𝑁′˃ = ͻ,ͺͳ ∙ ܳ′ூ ˓ ∙ ܦଵଶ ∙ ܪଵ˓,ହ ∙ 𝜂ʡ ∙ 𝜂ˆ ˔˓, (3.5) 
  
ɝɞɟ 𝜂ˆ ˔˓ – ɫɪɟɞɧɢɣ ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɥɟɡɧɨɝɨ ɞɟɣɫɬɜɢɹ ɝɟɧɟɪɚɬɨɪɚ.  
 
ɑɢɫɥɨ ɚɝɪɟɝɚɬɨɜ: 
 𝑧′˃ = 𝑁˖˔˕𝑁′˃ , (3.6) 
  




Ɉɱɟɜɢɞɧɨ, ɜ ɨɛɳɟɦ ɫɥɭɱɚɟ ɱɢɫɥɨ ɚɝɪɟɝɚɬɨɜ ɩɨɥɭɱɢɬɫɹ ɞɪɨɛɧɨɟ, ɱɬɨ 
ɩɨɬɪɟɛɭɟɬ ɨɤɪɭɝɥɟɧɢɹ ɟɝɨ ɜ ɛɨɥɶɲɭɸ ɫɬɨɪɨɧɭ ɞɨ ɰɟɥɨɝɨ ɱɢɫɥɚ ɢ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, 
ɡɚɬɟɦ ɭɬɨɱɧɟɧɢɹ ɦɨɳɧɨɫɬɢ ɚɝɪɟɝɚɬɚ, ɩɨɫɥɟ ɨɤɪɭɝɥɟɧɢɹ ɱɢɫɥɚ ɚɝɪɟɝɚɬɨɜ ɞɨ ɰɟɥɨɝɨ 
ɱɢɫɥɚ. ɑɢɫɥɨ ɚɝɪɟɝɚɬɨɜ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɩɪɢɧɢɦɚɬɶ ɤɪɚɬɧɨɟ 2 ɢɥɢ 3 ɞɥɹ ɬɨɝɨ, 
ɱɬɨɛɵ ɝɥɚɜɧɚɹ ɫɯɟɦɚ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ ɛɵɥɚ ɫɢɦɦɟɬɪɢɱɧɨɣ. 
ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɬɭɪɛɢɧɵ: 
 𝑛 = 𝑛′ூ ˓ ∙ √ܪ˓ ∙ ∆ܦଵ , (3.7) 
  
ɝɞɟ 𝑛′ூ ˓ – ɩɪɢɜɟɞёɧɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɦɨɞɟɥɶɧɨɣ; 
 ∆ - ɩɨɩɪɚɜɤɚ ɧɚ ɩɪɢɜɟɞёɧɧɭɸ ɱɚɫɬɨɬɭ ɜɪɚɳɟɧɢɹ. 
ɉɨ ɩɨɥɭɱɟɧɧɨɣ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɟ ɜɪɚɳɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨ ɩɪɢɧɹɬɶ 
ɛɥɢɠɚɣɲɟɟ ɛɨɥɶɲɟɟ ɫɬɚɧɞɚɪɬɧɨɟ ɡɧɚɱɟɧɢɟ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ ɩɨ 
ɢɡɜɟɫɬɧɨɦɭ ɫɬɚɧɞɚɪɬɧɨɦɭ ɪɹɞɭ [3]. 
Ⱦɥɹ ɜɵɛɪɚɧɧɨɝɨ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɞɢɚɦɟɬɪɚ ɬɭɪɛɢɧɵ ɢ ɫɬɚɧɞɚɪɬɧɨɝɨ 
ɡɧɚɱɟɧɢɹ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨ ɧɚɧɟɫɬɢ ɧɚ ɝɥɚɜɧɭɸ 
ɭɧɢɜɟɪɫɚɥɶɧɭɸ ɯɚɪɚɤɬɟɪɢɫɬɢɤɭ ɥɢɧɢɢ ɩɪɢɜɟɞёɧɧɨɣ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ, 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɢɡɜɟɫɬɧɵɦ ɧɚɩɨɪɚɦ ɬɭɪɛɢɧɵ ܪ˓ ɢ ܪ௠𝑖௡ , ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ 
ɜɵɱɢɫɥɢɜ ɬɪɢ ɡɧɚɱɟɧɢɹ ɩɪɢɜɟɞɟɧɧɨɣ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ ɞɥɹ ɭɤɚɡɚɧɧɵɯ ɧɚɩɨɪɨɜ 
ɩɨ ɮɨɪɦɭɥɟ: 
 𝑛′ூ = 𝑛˔ ∙ ܦଵ√ܪ ∙ ∆, (3.8) 
  
ɝɞɟ 𝑛˔ – ɫɬɚɧɞɚɪɬɧɨɟ ɡɧɚɱɟɧɢɟ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ; 
 ܪ – ɧɚɩɨɪ ɧɚ ɫɬɚɧɰɢɢ, ɫɨɨɬɜɟɬɫɬɜɭɟɬ ܪ௠𝑎௫, ܪ˓ ɢ ܪ௠𝑖௡. 
ɉɪɨɢɡɜɟɞɟɧɢɟ ɩɪɢɜɟɞёɧɧɨɝɨ ɪɚɫɯɨɞɚ ɜ ɪɚɫɱёɬɧɨɣ ɬɨɱɤɟ ɧɚ ɄɉȾ: 
 ܳ′ூ ∙ 𝜂ʡ = 𝑁˃ͻ,ͺͳ ∙ ܦଵଶ ∙ ܪଵ˓,ହ ∙ 𝜂ˆ ˔˓. (3.9) 
 
ɉɪɚɜɚɹ ɱɚɫɬɶ ɭɪɚɜɧɟɧɢɹ (3.18) ɹɜɥɹɟɬɫɹ ɤɨɧɫɬɚɧɬɨɣ ɩɪɢ ɜɫɟɯ ɢɡɜɟɫɬɧɵɯ ɟɝɨ 
ɩɚɪɚɦɟɬɪɚɯ, ɚ ɥɟɜɚɹ ɱɚɫɬɶ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨɞɛɨɪɨɦ ɬɚɤɨɣ ɬɨɱɤɢ ɧɚ ɥɢɧɢɢ 𝑛′ூ ˓, 
ɱɬɨɛɵ ɩɪɨɢɡɜɟɞɟɧɢɟ ܳ′ூ ∙ 𝜂ʡ ɜ ɷɬɨɣ ɬɨɱɤɟ ɨɛɟɫɩɟɱɢɜɚɥɨ  ɜɵɩɨɥɧɟɧɢɟ ɭɤɚɡɚɧɧɨɝɨ ɪɚɜɟɧɫɬɜɚ. 
ɇɟɨɛɯɨɞɢɦɨ ɫɞɟɥɚɬɶ ɩɟɪɟɪɚɫɱёɬ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɧɚ ɤɨɨɪɞɢɧɚɬɵ 
ɭɧɢɜɟɪɫɚɥɶɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ.  
ȼɟɪɯɧɹɹ ɢ ɧɢɠɧɹɹ ɝɪɚɧɢɰɚ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɟɫɬɶ ɝɨɪɢɡɨɧɬɚɥɶɧɵɟ ɥɢɧɢɢ, 





Ʌɟɜɚɹ ɝɪɚɧɢɰɚ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ – ɥɢɧɢɹ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɦɢɧɢɦɚɥɶɧɨɦɭ 
ɪɚɫɯɨɞɭ. ɉɪɢɜɟɞёɧɧɵɣ ɪɚɫɯɨɞ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ: 
 ܳ′ூ = ܳ௠𝑖௡ܦଵଶ ∙ √ܪ ∙ ∆, (3.10) 
  
ɝɞɟ ܳ௠𝑖௡ – ɦɢɧɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɱɟɪɟɡ ɫɬɚɧɰɢɸ. ɉɪɚɜɚɹ ɝɪɚɧɢɰɚ ɩɟɪɟɫɱɢɬɚɧɧɨɝɨ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɫɨɫɬɨɢɬ ɢɡ ɞɜɭɯ ɥɢɧɢɣ. 
ȼɟɪɯɧɹɹ ɥɢɧɢɹ ɩɪɨɜɨɞɢɬɫɹ ɩɚɪɚɥɥɟɥɶɧɨ ɥɢɧɢɹɦ ɨɬɤɪɵɬɢɹ ɧɚɩɪɚɜɥɹɸɳɟɝɨ 
ɚɩɩɚɪɚɬɚ. ɇɢɠɧɹɹ ɥɢɧɢɹ ɫɬɪɨɹɬɫɹ ɩɨ ɞɜɭɦ ɬɨɱɤɚɦ, ɨɞɧɚ ɢɡ ɤɨɬɨɪɨɣ – ɪɚɫɱёɬɧɚɹ 
ɬɨɱɤɚ, ɚ ɞɪɭɝɚɹ – ɬɨɱɤɚ, ɨɩɪɟɞɟɥёɧɧɚɹ ɩɨ ɮɨɪɦɭɥɟ (3.18), ɩɨɞɫɬɚɧɨɜɤɨɣ ɜ 
ɮɨɪɦɭɥɭ ɧɟ ɪɚɫɱёɬɧɨɝɨ ɧɚɩɨɪɚ, ɚ ɦɚɤɫɢɦɚɥɶɧɨɝɨ. 
Ɋɚɫɫɱɢɬɚɧɧɵɟ ɩɨ ɮɨɪɦɭɥɚɦ (3.5) - (3.10) ɜɟɥɢɱɢɧɵ ɞɥɹ ɪɚɡɧɵɯ ɞɢɚɦɟɬɪɨɜ 
ɧɚɬɭɪɧɵɯ ɬɭɪɛɢɧ ɫɜɨɞɢɦ ɜ ɬɚɛɥɢɰɵ ȼ.1 ɢ ȼ.2 ɩɪɢɥɨɠɟɧɢɹ ȼ. 
ɉɪɨɢɡɜɟɞɟɧɢɹ ܳ′ூ ∙ 𝜂ʡ, ɜ ɬɚɛɥɢɰɚɯ ȼ.1 ɢ ȼ.2 ɩɪɢɥɨɠɟɧɢɹ ȼ,  ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ˑ. ˈ.  ∙ ˎ⁄˔  ɞɥɹ ɭɞɨɛɫɬɜɚ ɨɩɪɟɞɟɥɟɧɢɹ ɢɯ ɧɚ ɭɧɢɜɟɪɫɚɥɶɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɯ. 
ȼɵɛɨɪ ɩɨɞɯɨɞɹɳɟɝɨ ɬɢɩɚ ɝɢɞɪɨɬɭɪɛɢɧ ɩɪɨɢɡɜɨɞɢɦ ɢɫɯɨɞɹ ɢɡ ɫɥɟɞɭɸɳɢɯ 
ɩɨɥɨɠɟɧɢɣ: 
 ɱɢɫɥɨ ɚɝɪɟɝɚɬɨɜ ɞɨɥɠɧɨ ɛɵɬɶ ɤɪɚɬɧɨ 2 ɢɥɢ 3, ɱɬɨ ɭɩɪɨɳɚɟɬ ɝɥɚɜɧɭɸ 
ɫɯɟɦɭ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ; 
 ɧɟɨɛɯɨɞɢɦɨ ɫɬɪɟɦɢɬɶɫɹ ɤ ɜɵɛɨɪɭ ɦɢɧɢɦɚɥɶɧɨɝɨ ɱɢɫɥɚ ɚɝɪɟɝɚɬɨɜ ɩɪɢ 
ɜɨɡɦɨɠɧɨ ɛɨɥɶɲɟɣ ɦɨɳɧɨɫɬɢ ɤɚɠɞɨɝɨ ɢɡ ɧɢɯ; 
 ɱɢɫɥɨ ɚɝɪɟɝɚɬɨɜ, ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɯ ɧɚ ȽЭɋ, ɧɟ ɞɨɥɠɧɨ ɛɵɬɶ ɦɟɧɶɲɟ 
ɞɜɭɯ; 
 ɢɫɤɥɸɱɚɟɦ ɬɢɩɵ ɬɭɪɛɢɧɵ, ɜ ɤɨɬɨɪɵɯ ɬɨɱɤɚ ɨɩɬɢɦɭɦɚ ɧɟ ɜɯɨɞɢɬ ɜ 
ɪɚɛɨɱɭɸ ɡɨɧɭ. 
 
Иɡ ɚɧɚɥɢɡɚ ɬɚɛɥɢɰ ȼ.1 ɢ ȼ.2 ɩɪɢɥɨɠɟɧɢɹ ȼ ɜɵɛɢɪɚɟɦ ɝɢɞɪɨɬɭɪɛɢɧɭ 
ɉɅ40ɛ-ȼ-450 ɫɨ ɫɥɟɞɭɸɳɢɦɢ ɩɚɪɚɦɟɬɪɚɦɢ: 
 ܦଵ = Ͷ,ͷ ˏ,   
  ܦ଴ = ͳ,ͳ͸ ∙ ܦଵ = ͳ,ͳ͸ ∙ Ͷ,ͷ = ͷ,ʹʹˏ, (3.11) 
  𝑧଴ = ͵ʹ.  
 
Ƚɥɚɜɧɚɹ ɭɧɢɜɟɪɫɚɥɶɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɬɭɪɛɢɧɵ ɉɅ40ɛ-ȼ ɫ ɩɨɫɬɪɨɟɧɧɨɣ 








 3.2 Ƚɢɞɪɨɬɭɪɛɢɧɵ ɢ ɢх ɩɪɨɬɨɱɧɚɹ ɱɚɫɬɶ 
 
3.2.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɡɚɝɥɭɛɥɟɧɢɹ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɝɢɞɪɨɬɭɪɛɢɧɵ 
 
Ɉɩɪɟɞɟɥɟɧɢɟ ɡɚɝɥɭɛɥɟɧɢɹ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɝɢɞɪɨɬɭɪɛɢɧɵ ɩɪɨɢɡɜɨɞɢɬɫɹ ɫ 
ɰɟɥɶɸ ɨɛɟɫɩɟɱɟɧɢɹ ɟɟ ɛɟɫɤɚɜɢɬɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ. 
Ɋɚɫɱɟɬɧɨɟ ɡɧɚɱɟɧɢɟ ɜɵɫɨɬɵ ɨɬɫɚɫɵɜɚɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɧɚɢɛɨɥɟɟ 
ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɦ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɤɚɜɢɬɚɰɢɢ ɪɟɠɢɦɨɦ ɪɚɛɨɬɵ ɝɢɞɪɨɬɭɪɛɢɧɧɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ. ɉɨɥɧɨɟ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɨ ɬɚɤɢɯ ɪɟɠɢɦɚɯ ɞɚɟɬ ɤɚɜɢɬɚɰɢɨɧɧɚɹ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ, ɤɨɬɨɪɚɹ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɫɨɜɦɟɳɟɧɢɟ ɤɪɢɜɨɣ ɫɜɹɡɢ ɧɢɠɧɟɝɨ 
ɛɶɟɮɚ ɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ܪ𝑆ሺܳʜʐሻ ɩɪɢ ɪɚɡɥɢɱɧɨɦ ɱɢɫɥɟ ɪɚɛɨɬɚɸɳɢɯ ɚɝɪɟɝɚɬɨɜ ȽЭɋ.  
ȼɵɫɨɬɚ ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɚɩɩɚɪɚɬɚ ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ: 
 ܤ଴ ʛ = Ͳ,͵͹ͷ ∙ ܦଵ ʛ = Ͳ,͵͹ͷ ∙ Ͷ,͸ = ͳ,͹ʹˏ, (3.12) 
  
ɝɞɟ ܦଵ ʛ – ɞɢɚɦɟɬɪ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɦɨɞɟɥɶɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ (ɬɚɛɥɢɰɚ 3.2). 
 
ȼɵɫɨɬɚ ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɚɩɩɚɪɚɬɚ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ: 
 𝑏଴ = ܤ଴ ʛ ∙ ܦଵܦଵ ʛ = ͳ,͹ʹ ∙ Ͷ,ͷͶ,͸ = ͳ,͸ͺ ˏ, (3.13) 
  
ɝɞɟ ܦଵ – ɞɢɚɦɟɬɪ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɧɚɬɭɪɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ ɢɡ ɜɵɪɚɠɟɧɢɹ 
(3.11). 
 
 Ⱦɥɹ ɩɨɜɨɪɨɬɧɨ-ɥɨɩɚɫɬɧɵɯ ɝɢɞɪɨɬɭɪɛɢɧ: 
             𝑍Х.ʞʚ. = Ͳ .                                                                                                    
 
Ɉɬɦɟɬɤɚ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɧɚɯɨɞɢɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 
          ∇𝑍ʟ.ʙ. = 𝑍ʜ.ʐ.ሺܳʜ.ʐ.ሻ + ܪ𝑆,                                                                                     (3.14)              
 
ɝɞɟ     𝑍ʜ.ʐ.ሺܳʜ.ʐ.ሻ – ɨɬɦɟɬɤɚ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɇȻ ɩɪɢ ܳʜ.ʐ., ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɦ ɪɚɫɱɟɬɧɨɦɭ ɡɧɚɱɟɧɢɸ ɜɵɫɨɬɵ ɨɬɫɚɫɵɜɚɧɢɹ ܪ𝑆.  Ƚɥɭɛɢɧɚ ɨɬɫɚɫɵɜɚɧɢɹ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɞɥɹ ɬɪɟɯ ɧɚɢɛɨɥɟɟ ɨɩɚɫɧɵɯ ɫ ɬɨɱɤɢ 




1. Ɋɚɛɨɬɚ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɫ Nɪ ɩɪɢ ɇmax; 
2. Ɋɚɛɨɬɚ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɫ Nɪ ɢ Hɪ; 
3. Ɋɚɛɨɬɚ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɩɪɢ Hmin ɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɦɨɳɧɨɫɬɢ. 
ȼɵɫɨɬɚ ɨɬɫɚɫɵɜɚɧɢɹ: 
            ܪ௦ = ܤ ∙ ∇𝑍ʜʐͻͲͲ − 𝜎 ∙ ܪ − ͳ,ͷ,                                                                            ሺ͵.ͳͷሻ 
 
ɝɞɟ     ܤ = ͳͲ,͵͵ ɦ ɜɨɞ. ɫɬ. – ɛɚɪɨɦɟɬɪɢɱɟɫɤɨɟ ɞɚɜɥɟɧɢɟ; ∇𝑍ʜʐሺܳʜʐሻ – ɨɬɦɟɬɤɚ ɇȻ ɩɪɢ ɞɚɧɧɨɦ ɪɚɫɯɨɞɟ; 𝜎 – ɤɨɷɮɮɢɰɢɟɧɬ ɤɚɜɢɬɚɰɢɢ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ ɭɧɢɜɟɪɫɚɥɶɧɨɣ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɞɥɹ ɪɚɫɱɟɬɧɵɯ ɭɫɥɨɜɢɣ. 
 
Ɋɚɛɨɬɚ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɫ Nɪ ɩɪɢ ɇmax 
 
ɇɚ ȽɍХ ɉɅ40ɛ-ȼ ɧɚɯɨɞɢɦ ɪɚɫɱɟɬɧɭɸ ɬɨɱɤɭ, ɟɣ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɬɨɱɤɚ 1. 
ɉɟɪɟɫɱɢɬɚɟɦ ɪɚɫɯɨɞ ɜ ɷɬɨɣ ɬɨɱɤɟ: 
 ܳ = ܳଵ′ ∙ ܦଵଶ ∙ √∆˓ ∙ ܪ.                                                                                           ሺ͵.ͳ͸ሻ              
 
ȼ ɧɚɣɞɟɧɧɨɣ ɬɨɱɤɟ ɨɩɪɟɞɟɥɹɟɦ 𝜎 = Ͳ,ʹͺ. ɉɨ ɤɪɢɜɨɣ ɫɜɹɡɢ ɇȻ ɨɩɪɟɞɟɥɹɟɦ ∇𝑍ʜʐሺܳ𝑎ሻ = ͸͹Ͷ,ͺ ɦ.  Ɉɩɪɟɞɟɥɹɟɦ ɜɵɫɨɬɭ ɨɬɫɚɫɵɜɚɧɢɹ: 
            ܪ௦ = ͳͲ,͵͵ ∙ ͸͹Ͷ,ͺͻͲͲ − Ͳ,ʹͺ ∙ ͵ͺ,ͺ − ͳ,ͷ = −ʹ,ͺ ˏ                                       ሺ͵.ͳ͹ሻ 
 
Ɋɚɛɨɬɚ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɫ Nɪ ɢ Hɪ 
 
ɇɚ ɪɟɠɢɦɧɨɦ ɩɨɥɟ ɷɬɨɦɭ ɪɟɠɢɦɭ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɬɨɱɤɚ 2.  
Ɋɚɫɫɱɢɬɵɜɚɟɦ ɚɧɚɥɨɝɢɱɧɨ ɩɪɟɞɵɞɭɳɟɦɭ ɩɭɧɤɬɭ:  
 ܳ = ͷʹ͸ ˏଷ/˔, 
 
 𝜎 = Ͳ,͵͹ͷ,  
 ∇𝑍ʜʐሺܳሻ = ͸͹ͷ ɦ, 







Ɋɚɛɨɬɚ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɩɪɢ Hmin ɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɦɨɳɧɨɫɬɢ ɧɚ 
ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ. 
 
ɇɚ ɪɟɠɢɦɧɨɦ ɩɨɥɟ ɷɬɨɦɭ ɪɟɠɢɦɭ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɬɨɱɤɚ 3. Ⱦɥɹ ɧɟɟ:          ܳ = ʹ͹Ͷ ɦ3/ɫ. 
Ɋɚɫɫɱɢɬɵɜɚɟɦ ɚɧɚɥɨɝɢɱɧɨ: 
 𝜎 = Ͳ,͵ʹ, 
 ∇𝑍ʜʐሺܳሻ = ͸͹Ͷ,͵ ɦ, 
            ܪ௦ = ͳͲ,͵͵ ∙ ͸͹Ͷ,͵ͻͲͲ − Ͳ,͵ʹ ∙ ʹͳ,͸ − ͳ,ͷ = ͳ,ͳͶ ˏ.                                        ሺ͵.ͳͻሻ 
 
 Ɋɚɫɫɱɢɬɵɜɚɟɦ ɡɚɝɥɭɛɥɟɧɢɟ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ (3.14) ɩɪɢ ɤɚɠɞɨɣ ɢɡ 
ɜɵɱɢɫɥɟɧɧɵɯ ɜɵɫɨɬ ɨɬɫɚɫɵɜɚɧɢɹ. 
 ∇𝑍ʟ.ʙ.ଵ = ͸͹Ͷ,ͺ − ʹ,ͺ = ͸͹ʹ ɦ,  
 ∇𝑍ʟ.ʙ.ଶ = ͸͹ͷ − ͷ,͵ = ͸͸ͻ,͹ ɦ,  
 ∇𝑍ʟ.ʙ.ଷ = ͸͹Ͷ,͵ + ͳ,ͳ͵ = ͸͹ͷ,Ͷ͵ ɦ.  
 
Иɡ ɜɫɟɯ ɩɨɥɭɱɟɧɧɵɯ ɡɧɚɱɟɧɢɣ ∇𝑍ʟ.ʙ. ɜɵɛɢɪɚɟɦ ɦɢɧɢɦɚɥɶɧɨɟ,             ∇𝑍ʟ.ʙ. = ͸͸ͻ,͹ ɦ. 
 
3.2.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɝɟɨɦɟɬɪɢɱɟɫɤɢх ɪɚɡɦɟɪɨɜ ɩɪɨɬɨɱɧɨɣ ɱɚɫɬɢ ɢ 
ɦɚɲɢɧɧɨɝɨ ɡɚɥɚ  
 
 ɉɨ ɱɟɪɬɟɠɭ ɩɪɨɬɨɱɧɨɣ ɱɚɫɬɢ ɦɨɞɟɥɶɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ [3] ɨɩɪɟɞɟɥɹɟɦ 
ɨɫɧɨɜɧɵɟ ɝɟɨɦɟɬɪɢɱɟɫɤɢɟ ɪɚɡɦɟɪɵ ɝɢɞɪɨɬɭɪɛɢɧɵ. 
 ȼɵɫɨɬɚ ɨɬɫɚɫɵɜɚɸɳɟɣ ɬɪɭɛɵ: 
 ℎ = ʹ,͹ ∙ ܦଵ = ʹ,͹ ∙ Ͷ,ͷ = ͳʹ,ͳͷ ˏ. (3.20) 
 
 Ⱦɢɚɦɟɬɪ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ ɧɚ ɜɯɨɞɟ: 
 ܦ˔.ˍ.˅х = ͳ,ͷ͹ͺ ∙ ܦଵ = ͳ,ͷ͹ͺ ∙ Ͷ,ͷ = ͹,ͳˏ. (3.21) 
 
 ɍɝɨɥ ɨɯɜɚɬɚ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ: 





 ɒɢɪɢɧɚ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ: 
 ܤ˔˒ = ʹ,͸͵ ∙ ܦଵ = ʹ,͸͵ ∙ Ͷ,ͷ = ͳͳ,ͺ ˏ. (3.22) 
 
 Ⱦɥɢɧɧɚ ɨɬɫɚɫɵɜɚɸɳɟɣ ɬɪɭɛɵ: 
 𝐿 = Ͷ,Ͷʹ ∙ ܦଵ = Ͷ,Ͷʹ ∙ Ͷ,ͷ = ͳͻ,ͺͻ ˏ. (3.23) 
 
ɒɢɪɢɧɚ ɨɬɫɚɫɵɜɚɸɳɟɣ ɬɪɭɛɵ ɧɚ ɜɵɯɨɞɟ: 
 ܤଵ = ʹ,͸͵ ∙ ܦଵ = ʹ,͸͵ ∙ Ͷ,ͷ = ͳͳ,ͺ ˏ. (3.24) 
 
 ɇɚɪɭɠɧɵɣ ɞɢɚɦɟɬɪ ɜɚɥɚ: 
 ܦ′˅ = ͳͲͷ ∙ (𝑁˃𝑛˔ )଴,ଷହ = ͳͲͷ ∙ ( ͷͳ͹ͷͲͳ͸͸,͹ ∙ ͵ʹ)଴,ଷହ = ͺͲͲ ˏˏ, (3.25) 
  
ɝɞɟ 𝑁˃ – ɦɨɳɧɨɫɬɶ ɚɝɪɟɝɚɬɚ; 
 𝑛˔ – ɫɢɧɯɪɨɧɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɬɭɪɛɢɧɵ. 
 
Ⱦɢɚɦɟɬɪ ɲɚɯɬɵ ɚɝɪɟɝɚɬɚ: 
 ܦш = ͸,ͳ ˏ.  
  
 ɉɪɢɧɢɦɚɟɦ ɲɢɪɢɧɭ ɦɚɲɢɧɧɨɝɨ ɡɚɥɚ ɩɨ [9]: 
 ܤˏˊ = ͳͺ ˏ.  
 
 Ⱦɥɹ ɪɭɫɥɨɜɵɯ ɡɞɚɧɢɣ ȽЭɋ ɲɢɪɢɧɚ ɛɥɨɤɚ: 
 ܤ˄ˎ = ܤ˔˒ + ʹ ∙ ܤ˔ˎ = ͳͳ,ͺ͵ + ʹ ∙ ͵,ͳ = ͳͺ,Ͳ͵ ˏ, (3.26) 
  
ɝɞɟ ܤ˔˒ – ɲɢɪɢɧɚ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ ɢɡ ɜɵɪɚɠɟɧɢɹ (3.22); 
 ܤ˔ˎ – ɲɢɪɢɧɚ ɫɥɨɹ ɛɟɬɨɧɚ ɦɟɠɞɭ ɫɨɫɟɞɧɢɦɢ ɚɝɪɟɝɚɬɚɦɢ. 
 
 ɒɢɪɢɧɚ ɦɨɧɬɚɠɧɨɣ ɩɥɨɳɚɞɤɢ ɩɨ ɪɟɤɨɦɟɧɞɚɰɢɢ [9]: 
 𝐿ˏ˒ = ܤ˄ˎ = ͳͺ,Ͳ͵ ˏ. 
 
 
Ⱦɥɢɧɧɚ ɦɚɲɢɧɧɨɝɨ ɡɚɥɚ: 





ȼɵɫɨɬɚ ɦɚɲɢɧɧɨɝɨ ɡɚɥɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ ɩɪɨɧɨɫɚ ɤɪɚɧɨɦ ɫɚɦɨɣ 
ɝɚɛɚɪɢɬɧɨɣ ɱɚɫɬɢ ȽȺ. 
 ȼɵɫɨɬɚ ɦɚɲɢɧɧɨɝɨ ɡɚɥɚ: 
 ܪ′ˏˊ = ͳͶ,ͷ.  
  
 ɉɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ ɧɚɡɧɚɱɚɟɦ ɤɨɥɨɧɧɭ [8]: 
 ܪˍ = ͷ,ͷ ˏ.  
 
ɇɚ ɪɢɫɭɧɤɟ 3.2 ɩɪɟɞɫɬɚɜɥɟɧ ɩɥɚɧ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ. 
 
Ɋɢɫɭɧɨɤ 3.2 - ɉɥɚɧ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ 
 
3.3 ȼɵɛɨɪ ɦɚɫɥɨɧɚɩɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ ɢ ЭȽɊ 
 
3.3.1 ȼɵɛɨɪ ɬɢɩɚ ɢ ɝɚɛɚɪɢɬɧɵх ɪɚɡɦɟɪɨɜ ɦɚɫɥɨɧɚɩɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ 
 
ɇɚɢɛɨɥɟɟ ɤɪɭɩɧɵɦɢ ɷɥɟɦɟɧɬɚɦɢ ɩɨ ɝɚɛɚɪɢɬɚɦ ɫɢɫɬɟɦɵ ɪɟɝɭɥɢɪɨɜɚɧɢɹ 
ɝɢɞɪɨɬɭɪɛɢɧ ɹɜɥɹɟɬɫɹ ɦɚɫɥɨɧɚɩɨɪɧɚɹ ɭɫɬɚɧɨɜɤɚ (Ɇɇɍ), ɪɚɡɦɟɳɟɧɢɟ ɤɨɬɨɪɨɣ 
ɞɨɥɠɧɨ ɛɵɬɶ ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɫɬɪɨɢɬɟɥɶɧɨɣ ɱɚɫɬɢ ɡɞɚɧɢɹ 
ȽЭɋ. Ɉɧɚ ɨɛɟɫɩɟɱɢɜɚɟɬ ɩɨɞɚɱɭ ɦɚɫɥɚ ɩɨɞ ɞɚɜɥɟɧɢɟɦ ɜ ɫɢɫɬɟɦɭ ɪɟɝɭɥɢɪɨɜɚɧɢɹ 
ɬɭɪɛɢɧ (ɧɚɩɪɢɦɟɪ, ɫɟɪɜɨɦɨɬɨɪɨɜ ɇȺ). 
Ɇɇɍ ɫɨɫɬɨɢɬ ɢɡ ɦɚɫɥɨɜɨɡɞɭɲɧɨɝɨ ɤɨɬɥɚ ɢ ɫɥɢɜɧɨɝɨ ɛɚɤɚ.  
Ʉɨɬɟɥ ɧɚ ɨɞɧɭ ɬɪɟɬɶ ɡɚɩɨɥɧɟɧ ɦɚɫɥɨɦ ɢ ɧɚ ɞɜɟ ɬɪɟɬɢ – ɜɨɡɞɭɯɨɦ ɩɨɞ 
ɞɚɜɥɟɧɢɟɦ. ɇɚ ɫɥɢɜɧɨɦ ɛɚɤɟ ɫɦɨɧɬɢɪɨɜɚɧɵ ɦɚɫɥɨɧɚɫɨɫɧɵɟ ɚɝɪɟɝɚɬɵ, 




Ƚɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ Ɇɇɍ ɨɩɪɟɞɟɥɹɸɬɫɹ ɨɛɴɟɦɨɦ ɦɚɫɥɨɜɨɡɞɭɲɧɨɝɨ 
ɤɨɬɥɚ, ɡɚɜɢɫɹɳɟɝɨ ɨɬ ɫɭɦɦɚɪɧɨɝɨ ɨɛɴɟɦɚ ɫɟɪɜɨɦɨɬɨɪɨɜ, ɨɛɫɥɭɠɢɜɚɟɦɵɯ ɨɞɧɨɣ 
Ɇɇɍ. 
ɉɨ ɧɨɦɨɝɪɚɦɦɟ [7] ɨɩɪɟɞɟɥɹɟɦ ɦɚɫɥɨɧɚɩɨɪɧɭɸ ɭɫɬɚɧɨɜɤɭ          
Ɇɇɍ 8/1 – 40 –8 –2. 
 
3.3.2 ȼɵɛɨɪ ɷɥɟɤɬɪɨɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɪɟɝɭɥɹɬɨɪɚ 
 
ɉɨ ɧɨɦɨɝɪɚɦɦɟ [7] ɨɩɪɟɞɟɥɹɟɦ ɬɢɩ ЭȽɊ. Ɍɚɤ ɤɚɤ ɬɭɪɛɢɧɚ ɉɅ, ɬɨ ɜɵɛɢɪɚɟɦ 
ЭȽɊɄ (ɞɥɹ ȽȺ ɫ ɞɜɭɦɹ ɪɟɝɭɥɢɪɭɸɳɢɦɢ ɨɪɝɚɧɚɦɢ). Ⱦɢɚɦɟɬɪ ɝɥɚɜɧɨɝɨ ɡɨɥɨɬɧɢɤɚ 
100 ɦɦ. ȼɵɛɪɚɧɧɵɣ ɪɟɝɭɥɹɬɨɪ ЭȽɊɄ–Ɇɉ–100–4. 
 
          3.4 ȼɵɛɨɪ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ 
 𝑛𝑐 = ͳ͸͸,͹ ˑ˄ˏˋː,   
 ܲ = ͷʹ ʛʑ ∙ ʏ.                                                                                               
 
ɉɨɥɭɱɟɧɧɵɟ ɩɚɪɚɦɟɬɪɵ ɝɢɞɪɨɬɭɪɛɢɧɵ ɩɨɡɜɨɥɹɸɬ ɧɚɦɟɬɢɬɶ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɜɚɪɢɚɧɬɵ ɩɚɪɚɦɟɬɪɨɜ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɨɜ. Ƚɢɞɪɨɝɟɧɟɪɚɬɨɪ 
ɩɨɞɛɢɪɚɟɬɫɹ ɩɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ [10] ɫɟɪɢɣɧɵɯ ɬɢɩɨɜ ɩɨ ɪɚɫɱɟɬɧɨɦɭ 
ɡɧɚɱɟɧɢɸ ɟɝɨ ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ ɢ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɟ ɜɪɚɳɟɧɢɹ. 
 
3.4.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɩɚɪɚɦɟɬɪɨɜ ɢ ɪɚɡɦɟɪɨɜ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ 
 
ɇɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɢɬɶ ɝɟɨɦɟɬɪɢɱɟɫɤɢɟ ɪɚɡɦɟɪɵ ɨɫɧɨɜɧɵɯ ɭɡɥɨɜ 
ɝɢɞɪɨɚɝɪɟɝɚɬɚ. [11] 







               
  (3.28) 
 
ɝɞɟ     cos  =0,85. 
ɑɢɫɥɨ ɩɨɥɸɫɨɜ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ: 
            𝑝 = ଶ∙𝑓∙଺଴௡𝑐 = ଶ∙ହ଴∙଺଴ଵ଺଺,଻ = ͵͸,                                                                                       ሺ3.29) 
 
ɝɞɟ     𝑛𝑐 − ɫɢɧɯɪɨɧɧɚɹ ɱɚɫɬɨɬɚ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ. ɇɨɦɢɧɚɥɶɧɚɹ ɤɚɠɭɳɚɹɫɹ ɦɨɳɧɨɫɬɶ: 




           ܵː = 𝑁ˆˈːcos ߮ = ͷʹͲ,ͺͷ = ͸ͳ ʛʑ ∙ ʏ.                                                                        ሺ͵.͵Ͳሻ 
 
Ɋɚɫɱɟɬɧɚɹ ɦɨɳɧɨɫɬɶ: 
              ܵ˓ = 𝓀ܵː = ͳ,Ͳͺ ∙ ͸ͳ = ͸ͷ,͹ͷ  ʛʑ ∙ ʏ.                                                          ሺ͵.͵ͳሻ 
 
ɝɞɟ    𝓀 −ɤɨɷɮɮɢɰɢɟɧɬ, ɡɚɜɢɫɹɳɢɣ ɜ ɨɫɧɨɜɧɨɦ ɨɬ cos ߮. 
ɍɞɟɥɶɧɚɹ ɧɚɝɪɭɡɤɚ: 
 ܵ∗ = ܵːʹ𝑝 = ͸ͳ͵͸ = ͳ,͸ͻ ʛʑ ∙ ʏ.                                                                             ሺ͵.͵ʹሻ 
 
ɉɨɥɸɫɧɨɟ ɞɟɥɟɧɢɟ ɡɚɜɢɫɢɬ ɨɬ ɭɞɟɥɶɧɨɣ ɧɚɝɪɭɡɤɢ ɢ ɫɩɨɫɨɛɚ ɨɯɥɚɠɞɟɧɢɹ: 
             ߬∗ = ܣܵ∗𝛼 = Ͳ,ͷʹͻ ∙ Ͳ,͸ͻ଴,ଶସ଺ = Ͳ,͸Ͳͳ ˏ,                                                      ሺ͵.͵͵ሻ 
 
ɝɞɟ     ܣ ˋ 𝛼 −ɷɦɩɢɪɢɱɟɫɤɢɟ ɤɨɷɮɮɢɰɢɟɧɬɵ. 
Ⱦɢɚɦɟɬɪ ɪɨɬɨɪɚ: 
            ܦ𝑖 = ߬∗ ∙ ʹ𝑝𝜋 = Ͳ,͸Ͳͳ ∙ ͵͸𝜋 = ͸,ͻ ˏ.                                                                 ሺ͵.͵Ͷሻ 
 
Ⱦɚɥɟɟ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɪɢɬɶ, ɧɟ ɛɭɞɟɬ ɥɢ ɩɪɢ ɷɬɨɦ ɞɢɚɦɟɬɪɟ ɩɪɟɜɵɲɚɬɶɫɹ 
ɩɪɟɞɟɥɶɧɚɹ ɨɤɪɭɠɧɚɹ ɫɤɨɪɨɫɬɶ ɪɨɬɨɪɚ ɜ ɪɚɡɝɨɧɧɨɦ ɪɟɠɢɦɟ, ɤɨɬɨɪɚɹ ɫɨɫɬɚɜɥɹɟɬ: ߭˒˓ = ͳ͸Ͳ ˏ/˔ ɞɥɹ ɝɟɧɟɪɚɬɨɪɨɜ ɦɨɳɧɨɫɬɶɸ ܵ ≤ ͳ͹ͷ ʛʑ ∙ ʏ. 
ɉɪɟɞɟɥɶɧɭɸ ɨɤɪɭɠɧɭɸ ɫɤɨɪɨɫɬɶ: 
            ߭˒˓ = 𝜋ܦ𝑖݇˓˃ˊˆ𝑛˔͸Ͳ = 𝜋 ∙ ͸,ͻ ∙ ʹ,ͳ ∙ ͳ͸͸,͹͸Ͳ = ͳʹ͸ ˏ/˔,                                   ሺ͵.͵ͷሻ 
 
ɝɞɟ ݇˓˃ˊˆ − ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɡɝɨɧɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (3.57). 
             ݇˓˃ˊˆ = 𝑛`ூ˓˃ˊˆ𝑛`ூ଴ = ʹ,ͳ.                                                                                          ሺ͵.͵͸ሻ 
 
ɉɪɢ ܦ𝑖 = ͸,ͻ ˏ, ɩɪɟɞɟɥɶɧɚɹ ɨɤɪɭɠɧɚɹ ɫɤɨɪɨɫɬɶ ɪɨɬɨɪɚ ɜ ɪɚɡɝɨɧɧɨɦ ɪɟɠɢɦɟ ɧɟ ɩɪɟɜɵɲɚɟɬ ɞɨɩɭɫɬɢɦɵɯ ɡɧɚɱɟɧɢɣ. 
Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɜɵɫɨɬɵ ɚɤɬɢɜɧɨɝɨ ɠɟɥɟɡɚ ɧɟɨɛɯɨɞɢɦɨ ɧɚɣɬɢ «ɭɫɥɨɜɧɵɣ 





            𝑊𝑆 = ܦ𝑖ଶ݈𝑎 = ͵Ͳܥ𝑎ܵ௣𝜋𝑛଴ ,                                                                                        ሺ͵.͵͹ሻ 
 
ɝɞɟ      ܵ௣ −ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (3.59);      ܥ𝑎 −ɤɨɷɮɮɢɰɢɟɧɬ ɦɚɲɢɧɵ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɭɞɟɥɶɧɨɣ ɧɚɝɪɭɡɤɢ ɧɚ ɩɨɥɸɫ ܵ∗ ɢ ɫɩɨɫɨɛ ɨɯɥɚɠɞɟɧɢɹ.  
            ܥ𝑎 = ܴܵ∗௬ = ͳͺ,ͺͳ,͸ͻ଴,ଵ଼ = ͳ͸,͵͹.                                                                           ሺ͵.͵ͺሻ 
 
ȼɵɫɨɬɚ ɚɤɬɢɜɧɨɣ ɫɬɚɥɢ:  
            ݈𝑎 = 𝑊𝑆ܦ𝑖ଶ = ͵Ͳܥ𝑎ܵ௣𝜋𝑛଴ܦ𝑖ଶ = ͵Ͳ ∙ ͳ͸,͵͹ ∙ ͸ͷ,͹𝜋 ∙ ͳ͸͸,͹ ∙ ͸,ͻଶ = Ͳ,͹͸ ˏ.                                       ሺ͵.͵ͻሻ 
 
ȼɵɫɨɬɚ ɚɤɬɢɜɧɨɣ ɫɬɚɥɢ ɫɬɚɧɞɚɪɬɢɡɢɪɨɜɚɧɚ, ɩɨɷɬɨɦɭ ɩɪɢɧɢɦɚɟɬɫɹ 
ɛɥɢɠɚɣɲɟɟ ɡɧɚɱɟɧɢɟ ݈𝑎 = ͺͲ ˔ˏ. ɉɨɫɥɟ ɨɩɪɟɞɟɥɟɧɢɹ ܦ𝑖 ɢ ݈𝑎 ɭɬɨɱɧɹɟɬɫɹ ɤɨɧɫɬɪɭɤɬɢɜɧɨɟ ɢɫɩɨɥɧɟɧɢɟ 
ɝɟɧɟɪɚɬɨɪɚ: ɩɪɢ Ͷ < 𝐷𝑖௟𝑎 < ͷ  ɢ nɫ>150 ɦɢɧ-1 ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɩɪɢɧɢɦɚɬɶ ɩɨɞɜɟɫɧɨɟ. Ɉɫɧɨɜɧɵɟ ɪɚɡɦɟɪɵ ɜɟɪɬɢɤɚɥɶɧɨɝɨ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 3.3. 
Ɉɛɳɚɹ ɦɚɫɫɚ ɝɟɧɟɪɚɬɨɪɚ ɩɪɢɛɥɢɠɟɧɧɨ:  
       ܩˆˈː = 𝜓ܦ𝑖݈𝑎 = ͷͲ ∙ ͸,ͻ ∙ ͳ,͵ = ͶͶͺ,ͷ ˕,                                                         ሺ͵.ͶͲሻ 
 
ɝɞɟ     𝜓 = ሺͶͺ ÷ ͷͺሻ ɞɥɹ ɩɨɞɜɟɫɧɵɯ ɝɟɧɟɪɚɬɨɪɨɜ. 
ȼɟɫ ɪɨɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɫ ɜɚɥɨɦ ɫɨɫɬɚɜɥɹɟɬ 50-55% ɨɛɳɟɣ ɦɚɫɫɵ 
ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ. 
           ܩ˓ˑ˕ = Ͳ,ͷʹ ∙ ܩˆˈː = Ͳ,ͷͺ ∙ ͶͶͺ,ͷ = ʹ͸Ͳ ˕.                                                      ሺ͵.Ͷͳሻ 
 
Ɉɫɧɨɜɧɵɟ ɪɚɡɦɟɪɵ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ȽЭɋ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 3.3. 
 
Ɍɚɛɥɢɰɚ 3.3 - Ɉɫɧɨɜɧɵɟ ɪɚɡɦɟɪɵ ɝɟɧɟɪɚɬɨɪɚ Ƚɷɫɷɪɫɤɨɣ ȽЭɋ 
Эɥɟɦɟɧɬ ɝɟɧɟɪɚɬɨɪɚ ɉɚɪɚɦɟɬɪ ɡɚɜɢɫɢɦɨɫɬɶ ɡɧɚɱɟɧɢɟ 




3.5. Ɉɩɪɟɞɟɥɟɧɢɟ ɡɚɝɥɭɛɥɟɧɢɹ ɜɨɞɨɡɚɛɨɪɚ ɧɚ ɜɟɥɢɱɢɧɭ 
ɜɨɪɨɧɤɨɨɛɪɚɡɨɜɚɧɢɹ 
 
 Ɋɚɫɯɨɞ ɱɟɪɟɡ ɬɭɪɛɢɧɭ ɩɪɢ ɨɬɦɟɬɤɟ ɇɉɍ ɢ ɪɚɛɨɬɟ ɚɝɪɟɝɚɬɚ ɫ ɭɫɬɚɧɨɜɥɟɧɧɨɣ 
ɦɨɳɧɨɫɬɶ: 
 




          ܦ = ͳͳ,͸ͳ ˏ.                                                                                                                                
 
ɋɪɟɞɧɹɹ ɫɤɨɪɨɫɬɶ ɜɨɞɵ ɜ ɜɨɞɨɜɨɞɟ: 
 ߭˒˓ = Ͷ ∙ ܳ𝜋 ∙ ܦଶ = Ͷ ∙ ͳ͸͸,͹𝜋 ∙ Ͷ,ͷଶ = ͳͲ,Ͷͺ ˏ ˔⁄ .                                                            ሺ͵.Ͷʹሻ 
 
Ɇɢɧɢɦɚɥɶɧɚɹ ɪɚɡɧɨɫɬɶ ɨɬɦɟɬɨɤ ɦёɪɬɜɨɝɨ ɨɛɴɟɦɚ ɢ ɜɟɪɯɧɟɣ ɤɪɨɦɤɢ 
ɜɨɞɨɜɨɞɚ: 
             ʜˍ˓ = Ͳ,ͷ ∙ ܦ ∙ ( 𝜗𝑔 ∙ ܦ)଴,ହହ = Ͳ,ͷ ∙ ͳͳ,͸ ∙ ( ͳͲ,Ͷͺͻ,ͺͳ ∙ ͳͳ,͸ͳ)଴,ହହ == ʹ,ͺ ˏ.                                                                                                                                ሺ͵.Ͷ͵ሻ                           
 
3.6 ɉɨɞɴёɦɧɨ-ɬɪɚɧɫɩɨɪɬɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ 
 
ȼ ɦɚɲɢɧɧɨɦ ɡɚɥɟ Ƚɷɫɷɪɫɤɨɣ ȽЭɋ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɨɫɧɨɜɧɨɟ ɤɪɚɧɨɜɨɟ 
ɨɛɨɪɭɞɨɜɚɧɢɟ ɫɬɚɧɰɢɢ, [12] ɩɪɟɞɧɚɡɧɚɱɟɧɧɨɟ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɜɫɟɯ 
ɝɪɭɡɨɩɨɞɴɟɦɧɵɯ ɨɩɟɪɚɰɢɣ ɢ ɩɟɪɟɦɟɳɟɧɢɹ ɝɪɭɡɨɜ ɜɧɭɬɪɢ ɦɚɲɢɧɧɨɝɨ ɡɚɥɚ, ɢ 
ɦɨɧɬɚɠɧɨɣ ɩɥɨɳɚɞɤɢ, ɫɜɹɡɚɧɧɵɯ ɫ ɨɛɫɥɭɠɢɜɚɧɢɟɦ ɨɫɧɨɜɧɨɝɨ 
ɝɢɞɪɨɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ – ɬɭɪɛɢɧɵ ɢ ɝɟɧɟɪɚɬɨɪɚ, ɚ ɬɚɤɠɟ 
ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɪɚɡɦɟɳɟɧɧɨɝɨ ɧɢɠɟ ɦɚɲɢɧɧɨɝɨ ɡɚɥɚ, ɩɪɢ 
ɪɟɦɨɧɬɚɯ ɚɝɪɟɝɚɬɨɜ. ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɫɬɚɧɞɚɪɬɨɦ [13] ɜ ɦɚɲɢɧɧɨɦ ɡɚɥɟ 
Ƚɷɫɷɪɫɤɨɣ ȽЭɋ ɛɭɞɟɬ ɨɞɢɧ ɞɜɭɯɛɚɥɨɱɧɵɣ ɨɩɨɪɧɵɣ ɦɨɫɬɨɜɨɣ ɤɪɚɧ ɫ ɨɩɨɪɧɵɦɢ 
ɝɪɭɡɨɜɵɦɢ ɬɟɥɟɠɤɚɦɢ (ɬ.ɤ. ɜɟɫ ɫɚɦɨɝɨ ɬɹɠɟɥɨɝɨ ɭɡɥɚ ɦɟɧɟɟ 500 ɬɨɧɧ ɢ ɦɚɥɨɟ 
ɱɢɫɥɨ ɚɝɪɟɝɚɬɨɜ). 
ɍɩɪɚɜɥɟɧɢɟ ɤɪɚɧɨɦ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫ ɤɚɛɢɧɵ. Ɍɚɤ ɠɟ ɤɪɚɧ ɫɧɚɛɠёɧ 
ɩɥɨɳɚɞɤɚɦɢ ɨɛɫɥɭɠɢɜɚɧɢɹ. 
Ƚɪɭɩɩɭ ɢ ɲɢɪɢɧɭ ɩɪɨɥёɬɚ ɤɪɚɧɚ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ [14] ɩɨ 
ɝɪɭɡɨɩɨɞɴёɦɧɨɫɬɢ.  






4 Эɥɟɤɬɪɢɱɟɫɤɚɹ ɱɚɫɬɶ ȽЭɋ 
 
4.1 ȼɵɛɨɪ ɫɬɪɭɤɬɭɪɧɨɣ ɫɯɟɦɵ ȽЭɋ 
 
Ƚɥɚɜɧɚɹ ɷɥɟɤɬɪɢɱɟɫɤɚɹ ɫɯɟɦɚ Ƚɷɫɷɪɫɤɨɣ Ƚɗɋ ɞɨɥɠɧɚ ɨɛɟɫɩɟɱɢɜɚɬɶ ɜɵɞɚɱɭ 
ɦɨɳɧɨɫɬɢ ɜ ɪɚɡɥɢɱɧɵɯ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɪɟɠɢɦɚɯ ɢ ɨɬɜɟɱɚɬɶ ɬɪɟɛɨɜɚɧɢɹɦ ɧɟ-
ɨɛɯɨɞɢɦɨɣ ɧɚɞɟɠɧɨɫɬɢ, ɦɚɧɟɜɪɟɧɧɨɫɬɢ, ɭɞɨɛɫɬɜɚɦ ɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɷɤɫɩɥɭɚɬɚ-
ɰɢɢ, ɚ ɬɚɤɠɟ ɭɫɥɨɜɢɹɦ ɨɩɬɢɦɢɡɚɰɢɢ ɡɚɬɪɚɬ ɧɚ ɨɛɨɪɭɞɨɜɚɧɢɟ ɢ ɟɝɨ ɷɤɫɩɥɭɚɬɚɰɢɸ.  
ɍɪɨɜɟɧɶ ɷɬɢɯ ɬɪɟɛɨɜɚɧɢɣ ɜ ɫɨɜɪɟɦɟɧɧɵɯ ɭɫɥɨɜɢɹɯ ɩɨɜɵɲɟɧ ɜ ɫɜɹɡɢ ɫ ɜɵ-
ɫɨɤɨɣ ɪɨɥɶɸ ɢ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶɸ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɜ ɨɛɟɫɩɟɱɟɧɢɢ ɛɟɡɨɩɚɫ-
ɧɨɫɬɢ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɩɨɬɪɟɛɢɬɟɥɟɣ ɢ ɧɚɞɟɠɧɨɫɬɢ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɷɧɟɪɝɨ-
ɫɢɫɬɟɦ, ɜ ɬɨɦ ɱɢɫɥɟ, ɜ ɩɟɪɢɨɞɵ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɢ ɥɢɤɜɢɞɚɰɢɢ ɚɜɚɪɢɣɧɵɯ ɫɢɬɭɚ-
ɰɢɣ. 
ȼ Ɍɭɜɢɧɫɤɨɣ ɷɧɟɪɝɨɫɢɫɬɟɦɟ ɩɪɢɫɭɬɫɬɜɭɸɬ ɩɨɞɫɬɚɧɰɢɢ 10 ɤȼ, 35 ɤȼ,110 ɤȼ, 
220 ɤȼ. ɉɨ ɤɚɪɬɟ-ɫɯɟɦɟ ɪɚɡɦɟɳɟɧɢɹ ɛɥɢɠɚɣɲɢɯ ɩɨɞɫɬɚɧɰɢɣ ɤ ɡɨɧɟ ɫɬɪɨɢɬɟɥɶ-
ɫɬɜɚ Ƚɷɫɷɪɫɤɨɣ Ƚɗɋ (ɩɪɢɥɨɠɟɧɢɟ Ƚ, ɪɢɫɭɧɨɤ Ƚ.1), ɛɵɥɨ ɨɩɪɟɞɟɥɟɧɨ, ɱɬɨ ɪɚɫɫɬɨ-
ɹɧɢɟ ɞɨ ɧɚɢɛɨɥɟɟ ɩɨɞɯɨɞɹɳɟɣ ɩɨɞɫɬɚɧɰɢɢ ɩɨ ɭɫɥɨɜɢɸ ɷɤɨɧɨɦɢɱɧɨɫɬɢ ɢ ɤɨɧ-
ɫɬɪɭɤɬɢɜɧɨɝɨ ɢɫɩɨɥɧɟɧɢɹ, ɦɟɧɶɲɟ ɩɪɟɞɟɥɶɧɨɣ ɞɥɢɧɵ ɥɢɧɢɢ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ. 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɜɵɛɪɚɧɚ ɩɨɞɫɬɚɧɰɢɹ Ʉɵɡɵɥɫɤɚɹ 220 ɤȼ. (ɬɚɛɥɢɰɚ 4.1). 
 
Ɍɚɛɥɢɰɚ 4.1 – Ʉɨɥɢɱɟɫɬɜɨ ɥɢɧɢɣ ɞɨ ɧɚɢɛɨɥɟɟ ɩɨɞɯɨɞɹɳɟɣ ɩɨɞɫɬɚɧɰɢɢ 
ɇɚɩɪɹɠɟ-
ɧɢɟ, ɤȼ Ȼɥɢɠɚɣɲɚɹ ɩ/ɫ 
Ɋɚɫɫɬɨɹɧɢɟ 
ɞɨ ɩ/ɫ, ɤɦ 




220 Ʉɵɡɵɥɫɤɚɹ 44 400 3 
 
ɉɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ 220 ɤȼ ɞɥɹ ɩɟɪɟɞɚɱɢ ɦɨɳɧɨɫɬɢ 
ɩɨɬɪɟɛɭɟɬɫɹ 3 ɥɢɧɢɢ. ɉɪɟɞɜɚɪɢɬɟɥɶɧɨ ɩɪɢɧɢɦɚɟɦ ɤɥɚɫɫ ɧɚɩɪɹɠɟɧɢɹ ɪɚɫɩɪɟɞɟ-
ɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ: 
 𝑈ʟʢʟʓʢ = ʹʹͲ ˍʑ.  
 
ɉɨ ɮɨɪɦɭɥɟ Ƚ.Ⱥ. ɂɥɥɚɪɢɨɧɨɜɚ ɨɩɪɟɞɟɥɢɦ ɷɤɨɧɨɦɢɱɟɫɤɢ ɰɟɥɟɫɨɨɛɪɚɡɧɨɟ 
ɧɚɩɪɹɠɟɧɢɟ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ [16]: 
 𝑈ʟʢэˍ = ͳͲͲͲ√ହ଴଴௟ + ଶହ଴଴𝑁˖˔˕ = ͳͲͲͲ√ହ଴଴ସସ + ଶହ଴଴ଶ଴଻ = ʹͲ͸ ˍʑ. (4.1) 
 
Ɉɤɨɧɱɚɬɟɥɶɧɨ ɩɪɢɧɢɦɚɟɦ ɧɚɩɪɹɠɟɧɢɟ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ: 
 𝑈ʟʢ = ʹʹͲ ˍʑ.  
 
Ɉɞɧɢɦ ɢɡ ɩɟɪɜɵɯ ɜɨɩɪɨɫɨɜ, ɪɟɲɚɟɦɵɯ ɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ, ɹɜɥɹɟɬɫɹ ɜɵ-
ɛɨɪ ɜɢɞɚ ɛɥɨɤɨɜ ɧɚ Ƚɗɋ. ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɱɢɫɥɚ ɢ ɦɨɳɧɨɫɬɢ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ 
45 
 
ɩɪɢɦɟɧɟɧɢɟ ɩɨɥɭɱɢɥɢ ɩɪɨɫɬɵɟ ɛɥɨɤɢ, ɜ ɤɨɬɨɪɵɯ ɤɚɠɞɨɦɭ ɝɟɧɟɪɚɬɨɪɭ ɫɨɨɬɜɟɬ-
ɫɬɜɭɟɬ ɩɨɜɵɲɚɸɳɢɣ ɬɪɚɧɫɮɨɪɦɚɬɨɪ. ȼ ɫɜɹɡɢ ɫ ɧɟɛɨɥɶɲɢɦ ɤɨɥɢɱɟɫɬɜɨɦ ɚɝɪɟɝɚ-
ɬɨɜ (ɱɟɬɵɪɟ), ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɩɪɢɦɟɧɟɧɢɟ ɟɞɢɧɢɱɧɨɝɨ ɛɥɨɤɚ ɢɡ ɭɫɥɨɜɢɣ ɬɪɟɛɨɜɚ-
ɧɢɹ ɧɚɞɟɠɧɨɫɬɢ. [17] 












Ɋɢɫɭɧɨɤ 4.1 – ȼɢɞɵ ɝɟɧɟɪɚɬɨɪɧɵɯ ɛɥɨɤɨɜ 
ɚ – ɩɪɨɫɬɨɣ ɛɥɨɤ; ɛ – ɭɤɪɭɩɧёɧɧɵɣ ɛɥɨɤ ɫ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɦ ɧɚ ɤɚɠɞɵɣ 
ɝɟɧɟɪɚɬɨɪ; ɜ – ɭɤɪɭɩɧёɧɧɵɣ ɛɥɨɤ ɫ ɨɞɧɢɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɦ ɧɚ ɞɜɚ ɝɟɧɟɪɚɬɨɪɚ. 
 
ɋɯɟɦɵ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ (ɞɚɥɟɟ - ɋɇ) Ƚɗɋ ɞɨɥɠɧɵ ɜɵɛɢɪɚɬɶɫɹ ɫ ɭɱɟɬɨɦ 
ɨɛɟɫɩɟɱɟɧɢɹ ɢɯ ɧɚɞɟɠɧɨɫɬɢ ɜ ɧɨɪɦɚɥɶɧɵɯ, ɪɟɦɨɧɬɧɵɯ ɢ ɚɜɚɪɢɣɧɵɯ ɪɟɠɢɦɚɯ. 
ɗɥɟɤɬɪɢɱɟɫɤɚɹ ɫɯɟɦɚ ɋɇ ɧɚ Ƚɷɫɷɪɫɤɨɣ Ƚɗɋ ɜɵɩɨɥɧɟɧɚ ɫ ɞɜɭɦɹ ɧɚɩɪɹɠɟ-
ɧɢɹɦɢ - 0,4 ɢ 6 ɤȼ. [18] 
ɉɪɨɟɤɬ Ƚɷɫɷɪɫɤɨɣ Ƚɗɋ ɜɵɩɨɥɧɹɟɬ ɜɫɟ ɬɪɟɛɨɜɚɧɢɹ Ɍɟɯɧɢɱɟɫɤɨɣ ɩɨɥɢɬɢɤɢ 
ɉȺɈ «ɊɭɫȽɢɞɪɨ» , ɚ ɢɦɟɧɧɨ: 
1. Ɉɛɨɪɭɞɨɜɚɧɢɟ ɫɢɫɬɟɦ ɩɨɫɬɨɹɧɧɨɝɨ ɢ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ, ɳɢɬɵ ɢ 
ɫɛɨɪɤɢ ɞɥɹ ɩɢɬɚɧɢɹ ɨɬɜɟɬɫɬɜɟɧɧɵɯ ɩɨɬɪɟɛɢɬɟɥɟɣ ɪɚɫɩɨɥɚɝɚɸɬɫɹ ɧɚ ɧɟɡɚɬɨɩɥɹɟ-
ɦɵɯ ɨɬɦɟɬɤɚɯ; 
2. Ⱦɥɹ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɩɨɬɪɟɛɢɬɟɥɟɣ 1 ɤɚɬɟɝɨɪɢɢ ɢ ɩɨɬɪɟɛɢɬɟɥɟɣ 
ɨɫɨɛɨɣ ɝɪɭɩɩɵ, ɬɚɤɢɯ ɤɚɤ: ɝɪɭɡɨɩɨɞɴёɦɧɵɟ ɦɟɯɚɧɢɡɦɵ ɢ ɩɪɢɜɨɞɵ ɭɩɪɚɜɥɟɧɢɹ 
ɡɚɬɜɨɪɚɦɢ ȽɌɋ, ɚɜɬɨɦɚɬɢɤɚ ɭɩɪɚɜɥɟɧɢɹ ɛɵɫɬɪɨɩɚɞɚɸɳɢɯ ɡɚɬɜɨɪɨɜ ɢ ɞɪ. ɩɪɟɞɭ-
ɫɦɨɬɪɟɧɵ ɚɜɬɨɧɨɦɧɵɟ ɧɟɡɚɜɢɫɢɦɵɟ ɢɫɬɨɱɧɢɤɢ (ɞɢɡɟɥɶ ɝɟɧɟɪɚɬɨɪɧɚɹ ɭɫɬɚɧɨɜɤɚ - 
ȾȽɍ);  
3. ɇɚ ɜɫɟɯ ɩɪɢɫɨɟɞɢɧɟɧɢɹɯ 0,4-220 ɤȼ ɩɪɢɦɟɧɟɧɵ ɫɢɥɨɜɵɟ ɜɵɤɥɸɱɚɬɟɥɢ; 
4. ɍ ɜɫɟɯ ɨɬɜɟɬɫɬɜɟɧɧɵɯ ɩɨɬɪɟɛɢɬɟɥɹɯ ɩɪɢɦɟɧɟɧɨ ɚɜɬɨɦɚɬɢɱɟɫɤɨɟ 
ɜɤɥɸɱɟɧɢɟ ɪɟɡɟɪɜɚ (ȺȼɊ) 
5. Ⱦɪɭɝɢɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɋɇ [18] 
ɋɨɝɥɚɫɧɨ ɫɬɚɧɞɚɪɬɭ [18]: «… ɧɟɨɛɯɨɞɢɦɨ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶ ɧɟ ɦɟɧɟɟ ɞɜɭɯ 
ɧɟɡɚɜɢɫɢɦɵɯ ɢɫɬɨɱɧɢɤɨɜ ɩɢɬɚɧɢɹ ɩɪɢ ɥɸɛɨɦ ɪɟɠɢɦɟ ɪɚɛɨɬɵ ɫɬɚɧɰɢɢ, ɜ ɬɨɦ 
ɱɢɫɥɟ ɩɪɢ ɨɬɤɥɸɱɟɧɢɢ ɨɞɧɨɝɨ ɢɡ ɧɟɡɚɜɢɫɢɦɵɯ ɢɫɬɨɱɧɢɤɨɜ ɩɢɬɚɧɢɹ». ɇɚ Ƚɷɫɷɪ-
ɫɤɨɣ Ƚɗɋ ɜ ɤɚɱɟɫɬɜɟ ɢɫɬɨɱɧɢɤɨɜ ɩɢɬɚɧɢɹ ɛɭɞɭɬ ɩɪɢɧɹɬɵ: 
– ɝɟɧɟɪɚɬɨɪɵ; 




– ɞɢɡɟɥɶ-ɝɟɧɟɪɚɬɨɪɧɚɹ ɭɫɬɚɧɨɜɤɚ (ȾȽɍ). 
Ɉɫɧɨɜɧɨɟ ɩɢɬɚɧɢɟ ɲɢɧ 6 ɤȼ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɨɬ ɞɜɭɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɋɇ: 
Ɍɋɇ1, Ɍɋɇ2. ɩɪɢɫɨɟɞɢɧɹɟɦɵɯ ɤ ɨɞɢɧɨɱɧɵɦ ɷɧɟɪɝɨɛɥɨɤɚɦ ȽɌ2, ȽɌ3, ɦɟɠɞɭ ɝɟ-
ɧɟɪɚɬɨɪɧɵɦɢ ɜɵɤɥɸɱɚɬɟɥɹɦɢ ɢ ɝɥɚɜɧɵɦɢ ɩɨɜɵɲɚɸɳɢɦɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɦɢ 
Ɍ2, Ɍ3. 
Ɍɚɤɨɟ ɩɨɞɤɥɸɱɟɧɢɟ ɩɨɡɜɨɥɹɟɬ ɩɪɢ ɨɬɤɥɸɱɟɧɢɢ ɝɟɧɟɪɚɬɨɪɨɜ ɨɛɟɫɩɟɱɢɜɚɬɶ 
ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɟ ɩɨɬɪɟɛɢɬɟɥɟɣ ɋɇ ɨɬ ɫɟɬɢ 220 ɤȼ ɱɟɪɟɡ ɝɥɚɜɧɵɟ ɬɪɚɧɫɮɨɪɦɚ-
ɬɨɪɵ Ɍ2, Ɍ3. 
ȼ ɤɚɱɟɫɬɜɟ ɪɟɡɟɪɜɧɨɝɨ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ ɞɥɹ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɡɚɬɜɨɪɨɜ 
ɩɥɨɬɢɧɵ ɜ ɩɪɨɟɤɬɟ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɞɢɡɟɥɶ-ɝɟɧɟɪɚɬɨɪ. ȼ ɫɨɫɬɚɜ Ⱦɗɋ ɜɯɨɞɹɬ: 
ɞɢɡɟɥɶ-ɝɟɧɟɪɚɬɨɪɧɚɹ ɭɫɬɚɧɨɜɤɚ, ɩɭɥɶɬ ɭɩɪɚɜɥɟɧɢɹ, ɤɨɦɩɥɟɤɬ ɚɜɬɨɦɚɬɢɤɢ ɢ ɞɪɭ-
ɝɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɫɢɫɬɟɦɵ. 
Хɚɪɚɤɬɟɪɧɨɣ ɨɫɨɛɟɧɧɨɫɬɶɸ ɫɨɜɪɟɦɟɧɧɵɯ Ⱦɗɋ ɹɜɥɹɟɬɫɹ ɜɵɫɨɤɚɹ ɧɚɞɟɠ-
ɧɨɫɬɶ, ɫɧɢɠɟɧɧɵɟ ɪɚɫɯɨɞɵ ɧɚ ɬɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ, ɧɢɡɤɢɣ ɪɚɫɯɨɞ ɬɨɩ-
ɥɢɜɚ ɢ ɬ.ɞ. 
Ƚɥɚɜɧɚɹ ɫɯɟɦɚ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɱɟɪɬɟɠɟ «Ƚɥɚɜ-
ɧɚɹ ɫɯɟɦɚ Ƚɷɫɷɪɫɤɨɣ Ƚɗɋ». ȼɵɱɟɪɱɢɜɚɧɢɟ ɝɥɚɜɧɨɣ ɫɯɟɦɵ ɜɵɩɨɥɧɟɧɨ ɫ ɭɱёɬɨɦ 
ɬɪɟɛɨɜɚɧɢɣ ɫɬɚɧɞɚɪɬɨɜ [19], [20], [21], [22]. 
 
4.2 ȼɵɛɨɪ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 
 
4.2.1 Ƚɥɚɜɧɵɟ ɩɨɜɵɲɚɸɳɢɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ 
 
Ɍɪɚɧɫɮɨɪɦɚɬɨɪ ɛɥɨɤɚ ɞɨɥɠɟɧ ɨɛɟɫɩɟɱɢɬɶ ɜɵɞɚɱɭ ɦɨɳɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɨɜ ɜ 
ɫɟɬɶ ɩɨɜɵɲɟɧɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɡɚ ɜɵɱɟɬɨɦ ɦɨɳɧɨɫɬɢ ɧɚɝɪɭɡɤɢ, ɩɨɞɤɥɸɱɟɧɧɨɣ 
ɧɚ ɨɬɜɟɬɜɥɟɧɢɢ ɨɬ ɝɟɧɟɪɚɬɨɪɚ ɬ.ɟ. ɧɚɝɪɭɡɤɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ: 
   S˓˃˔˚ = Sʒ ːˑˏ − S˔.ː. = ͸ͳ − ͸ͳ ∙ Ͳ,Ͳͳ = ͸Ͳ,͵ͻ ʛʑ ∙ А ,          (4.2) 
 
ɝɞɟ S˔.ː. – ɩɨɥɧɚɹ ɧɚɝɪɭɡɤɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ, Ɇȼɬ. ɉɨ ɤɚɬɚɥɨɝɭ ɈɈɈ "Ɍɨɥɶɹɬɬɢɧɫɤɢɣ Ɍɪɚɧɫɮɨɪɦɚɬɨɪ" [23]ɜɵɛɢɪɚɸɬɫɹ ɬɪɚɧɫ-
ɮɨɪɦɚɬɨɪɵ ɌȾ 63000/220-ɍХɅ1. Ɍɪɚɧɫɮɨɪɦɚɬɨɪ ɫɬɚɰɢɨɧɚɪɧɵɣ ɫɢɥɨɜɨɣ ɦɚɫɥɹ-
ɧɵɣ ɬɪёɯɮɚɡɧɵɣ ɫ ɟɫɬɟɫɬɜɟɧɧɨɣ ɰɢɪɤɭɥɹɰɢɟɣ ɦɚɫɥɚ ɢ ɩɪɢɧɭɞɢɬɟɥɶɧɨɣ ɰɢɪɤɭɥɹ-
ɰɢɟɣ ɜɨɡɞɭɯɚ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɪɚɛɨɬɵ ɜ ɛɥɨɤɚɯ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ. Ʉɚɬɚɥɨɠɧɵɟ 
ɞɚɧɧɵɟ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.2. 
 
Ɍɚɛɥɢɰɚ 4.2 – Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌȾ 63000/220-ɍХɅ1 Sːˑˏ, Ɇȼ∙ А Uʜ, ɤȼ Uˍ, % ∆Pˍ , ɤȼɬ ∆Pхх, ɤȼɬ Iх,% Uʑʜ Uʜʜ 
63 220 10,5 11,0 245 35 0,2 
 
4.2.2 ȼɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɋɇ 
 
Ⱦɨɥɹ ɦɨɳɧɨɫɬɢ, ɩɨɬɪɟɛɥɹɟɦɨɣ ɧɚ ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ ɫɬɚɧɰɢɢ, ɫɨɫɬɚɜɥɹɟɬ 
1% ɨɬ S ːˑˏ: 
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S˔.ː. = Ͳ,Ͳͳ ∙ S ːˑˏ = Ͳ,Ͳͳ ∙ ʹͲ͹ = ʹ,ͳ ʛʑ ∙ А.                              (4.3) 
 
ɍɫɥɨɜɢɟ ɜɵɛɨɪɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ: 
            Sʡ˔.ː. ≥ S˔.ː. 
 
ɉɨ ɤɚɬɚɥɨɝɭ ɮɢɪɦɵ «Ʉɚɥɭɝɚɗɧɟɪɝɨ» ɜɵɛɢɪɚɟɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɫɨɛɫɬɜɟɧ-
ɧɵɯ ɧɭɠɞ ɌɋɁ-2500/10/6 ɍ3. [4] Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.3. 
 
Ɍɚɛɥɢɰɚ 4.3 – Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌɋɁ-2500/10/6 ɍ3 Sːˑˏ, Ɇȼ∙ А Uʜ, ɤȼ Uˍ, % ∆Pˍ , ɤȼɬ ∆Pхх, ɤȼɬ Uʑʜ Uʜʜ 
0,100 10,5 6,3 9 2,8 0,6 
 
4.2.3 ȼɵɛɨɪ ɫɢɧɯɪɨɧɧɵɯ ɝɟɧɟɪɚɬɨɪɨɜ 
 
ɉɨ ɢɫɯɨɞɧɵɦ ɞɚɧɧɵɦ ɜɵɛɢɪɚɟɬɫɹ ɫɢɧɯɪɨɧɧɵɣ ɝɟɧɟɪɚɬɨɪ ɋȼ 808/130-36 ɍ4 
ɩɪɨɢɡɜɨɞɫɬɜɚ ɇɉɈ "ɗɅɋɂȻ". ɉɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.4. 
 
Ɍɚɛɥɢɰɚ 4.4 – ɉɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ ɝɟɧɟɪɚɬɨɪɚ ɋȼ 808/130-36 ɍ4. 
ɇɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ, 
Ɇȼ·Ⱥ Uˆ ːˑˏ,ɤȼ cos φʒ,ɨ.ɟ. η ɂɧɞɭɤɬɢɜɧɵɟ ɫɨɩɪɨɬɢɜɥɟ-ɧɢɹ Sˆ ːˑˏ ʟˆ ːˑˏ xd"  xd′  xd 
61 52 10,5 0,85 0,961 0,22 0,35 0,93 
 
4.2.4 ȼɵɛɨɪ ɤɨɥɢɱɟɫɬɜɚ ɨɬɯɨɞɹɳɢɯ ɜɨɡɞɭɲɧɵɯ ɥɢɧɢɣ ɊУȼɇ ɢ ɦɚɪɤɢ 
ɩɪɨɜɨɞɨɜ 
 
ɋɭɦɦɚɪɧɚɹ ɦɨɳɧɨɫɬɶ, ɜɵɞɚɜɚɟɦɚɹ ɧɚ 220  ɤȼ: 
 S∑ = nˆ ∙ ሺSˆ − S˔ːሻ,                                  (4.4) 
             S∑ = Ͷ ∙ ሺ͸ͳ − Ͳ,͸ͳሻ = ʹͶͳ,ͷ͸ ʛʑ ∙ А. 
 
ɉɟɪɟɞɚɜɚɟɦɚɹ ɦɨɳɧɨɫɬɶ ɧɚ ɨɞɧɭ ɰɟɩɶ ɞɥɹ ȼɅ 220 ɤȼ: 
            Pː ˃˕. = ͳ͵ͷ ʛʑ˕;      ʙ = ͳ,ʹ;      cosφ˔ = Ͳ,ͺͷ; 
    
ɑɢɫɥɨ ɨɬɯɨɞɹɳɢɯ ɥɢɧɢɣ 220 ɤȼ: 
             ݊ˎ = 𝑆⅀𝐾 ∙ 𝑃 ˃˕ 𝑐݋ݏ𝜑⁄ = ʹͶͳ,ͷ͸ͳ,ʹ ∙ ͳ͵ͷ Ͳ,ͺͷ⁄ = ͳ,ʹ͸ ˛˕.                                            ሺͶ.ͷሻ 
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ɉɪɢɧɢɦɚɟɬɫɹ ɱɢɫɥɨ ȼɅ 220 ɤȼ ɪɚɜɧɵɦ nˎ = ʹ + ͳ = ͵ ɲɬ. 
            𝐼 ˃˄ = 𝑆⅀݊ˎ ∙ √͵ ∙ 𝑈ːˑˏ = ʹͶͳ,ͷ͸͵ ∙ √͵ ∙ ʹʹͲ = Ͳ,ʹͳͷ ˍА.                                             ሺͶ.͸ሻ 
 
Ɋɚɫɱёɬɧɵɣ ɬɨɤ ȼɅ 220 ɤȼ: 
 I˓˃˔˚ = αʡ ∙ αi ∙ I˓˃˄ = ͳ,Ͳͷ ∙ ͳ,Ͳ ∙ ʹͳͷ = Ͳ,ʹʹ͸ ˍА,                                      ሺͶ.͹ሻ
                   
ɝɞɟ     αi = ͳ,Ͳͷ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɭɱɚɫɬɢɟ ɩɨɬɪɟɛɢɬɟɥɹ ɜ ɦɚɤɫɢɦɭɦɟ ɧɚɝɪɭɡɤɢ;  αʡ = ͳ,Ͳ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɢɡɦɟɧɟɧɢɟ ɬɨɤɚ ɜ ɩɪɨɰɟɫɫɟ ɷɤɫɩɥɭ-ɚɬɚɰɢɢ. 
ɉɨ ɜɟɥɢɱɢɧɟ ɪɚɫɱёɬɧɨɝɨ ɬɨɤɚ ɜɵɛɢɪɚɟɦ ɩɪɨɜɨɞ ɦɚɪɤɢ Ⱥɋ – 95/16, ɤɨɬɨ-
ɪɨɦɭ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɦɢɧɢɦɚɥɶɧɵɣ ɞɨɩɭɫɬɢɦɵɣ ɬɨɤ.  
Ⱦɨɩɭɫɬɢɦɵɣ ɩɪɨɞɨɥɠɢɬɟɥɶɧɵɣ ɬɨɤ Iˇˑ˒ = Ͳ,͵͵Ͳ ˍА. 
ɉɪɨɜɟɪɤɚ ɩɪɨɜɨɞɚ ɩɨ ɧɚɝɪɟɜɭ: 
            𝐼 ˃˄ = 𝑆⅀ሺ݊ˎ − ͳሻ ∙ √͵ ∙ 𝑈ːˑˏ = ʹͶͳ,ͷ͸ሺ͵ − ͳሻ ∙ √͵ ∙ ʹʹͲ = Ͳ,͵ʹʹ ˍА.                     ሺͶ.ͺሻ 
 Iˇˑ˒ > I˒.˃˅, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɜɵɛɪɚɧɧɵɣ ɩɪɨɜɨɞ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɸ 
ɧɚɝɪɟɜɚ. 
ɉɚɪɚɦɟɬɪɵ ɩɪɨɜɨɞɚ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.5. 
 
Ɍɚɛɥɢɰɚ 4.5 - ɉɚɪɚɦɟɬɪɵ ɩɪɨɜɨɞɚ ɦɚɪɤɢ Ⱥɋ-95/16 
ɑɢɫɥɨ ɩɪɨɜɨɞɨɜ ɜ ɮɚɡɟ R0 Ɉɦ/ɤɦ Х0 Ɉɦ/ɤɦ b0 ɋɦ/ɤɦ 
1 0,306 0,421 2,61·10-6 
 
4.3 ȼɵɛɨɪ ɝɥɚɜɧɨɣ ɫɯɟɦɵ ɊУȼɇ 
 
Ƚɥɚɜɧɵɟ ɷɥɟɤɬɪɢɱɟɫɤɢɟ ɫɯɟɦɵ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɩɪɨɟɤɬɢɪɭɸɬɫɹ ɢɫɯɨɞɹ ɢɡ 
ɫɥɟɞɭɸɳɢɯ ɬɪɟɛɨɜɚɧɢɣ: 
 ɪɟɦɨɧɬ ɜɵɤɥɸɱɚɬɟɥɟɣ 220 ɤȼ ɢ ɜɵɲɟ ɩɪɨɢɡɜɨɞɢɬɫɹ ɛɟɡ ɨɬɤɥɸɱɟɧɢɹ ɩɪɢɫɨɟɞɢ-
ɧɟɧɢɣ; 
 ɜɨɡɞɭɲɧɚɹ ɥɢɧɢɹ ɨɬɤɥɸɱɚɟɬɫɹ ɨɬ Ɋɍ ɧɟ ɛɨɥɟɟ ɱɟɦ ɞɜɭɦɹ ɜɵɤɥɸɱɚɬɟɥɹɦɢ; 
 ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɛɥɨɤɨɜ ɨɬɤɥɸɱɚɸɬɫɹ ɨɬ Ɋɍ ɧɟ ɛɨɥɟɟ ɱɟɦ 3 ɜɵɤɥɸɱɚɬɟɥɹɦɢ; 
 ɚɜɬɨɬɪɚɧɫɮɨɪɦɚɬɨɪɵ (ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ) ɫɜɹɡɢ ɞɜɭɯ Ɋɍ ɨɬɤɥɸɱɚɸɬɫɹ ɧɟ ɛɨɥɟɟ 
ɱɟɦ ɲɟɫɬɶɸ ɜɵɤɥɸɱɚɬɟɥɹɦɢ ɨɛɨɢɯ Ɋɍ ɢ ɧɟ ɛɨɥɟɟ ɱɟɦ ɱɟɬɵɪɶɦɹ – ɜ ɨɞɧɨɦ ɢɡ Ɋɍ; 
 ɨɬɤɚɡɵ ɜɵɤɥɸɱɚɬɟɥɟɣ Ɋɍ ɜ ɧɨɪɦɚɥɶɧɨɦ ɢ ɪɟɦɨɧɬɧɵɯ ɪɟɠɢɦɚɯ ɧɟ ɞɨɥɠɧɵ 
ɩɪɢɜɨɞɢɬɶ ɤ ɨɞɧɨɜɪɟɦɟɧɧɨɣ ɩɨɬɟɪɟ ɞɜɭɯ ɬɪɚɧɡɢɬɧɵɯ ɩɚɪɚɥɥɟɥɶɧɵɯ ɥɢɧɢɣ, ɚ 
ɬɚɤɠɟ ɨɞɧɨɜɪɟɦɟɧɧɨɦɭ ɨɬɤɥɸɱɟɧɢɸ ɧɟɫɤɨɥɶɤɢɯ ɥɢɧɢɣ, ɟɫɥɢ ɩɪɢ ɷɬɨɦ ɧɚɪɭɲɚɟɬɫɹ 
ɭɫɬɨɣɱɢɜɨɫɬɶ ɩɚɪɚɥɥɟɥɶɧɨɣ ɪɚɛɨɬɵ ɗɗɋ; 
49 
 
 ɩɪɢ ɨɬɤɚɡɚɯ ɜɵɤɥɸɱɚɬɟɥɟɣ ɜ ɧɨɪɦɚɥɶɧɨɦ ɪɟɠɢɦɟ Ɋɍ ɧɟ ɞɨɥɠɧɨ ɨɬɤɥɸɱɚɬɶɫɹ 
ɛɨɥɟɟ ɨɞɧɨɝɨ ɛɥɨɤɚ, ɚ ɜ ɪɟɦɨɧɬɧɨɦ ɪɟɠɢɦɟ Ɋɍ – ɧɟ ɛɨɥɟɟ ɞɜɭɯ ɛɥɨɤɨɜ, ɩɪɢ ɷɬɨɦ 
ɧɟ ɞɨɥɠɧɨ ɜɨɡɧɢɤɚɬɶ ɩɟɪɟɝɪɭɡɤɢ ɥɢɧɢɣ ɢ ɧɚɪɭɲɟɧɢɹ ɭɫɬɨɣɱɢɜɨɫɬɢ. 
ɑɢɫɥɨ ɩɪɢɫɨɟɞɢɧɟɧɢɣ Ɋɍ-220 ɤȼ: 7 (3 ȼɅɗɉ 220 ɤȼ, 4ɛɥɨɤɚ). ɉɪɢ ɞɚɧɧɨɦ 
ɱɢɫɥɟ ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɞɥɹ ɞɚɧɧɨɝɨ ɤɥɚɫɫɚ ɧɚɩɪɹɠɟɧɢɹ Ɋɍ ɜɵɛɢɪɚɟɦ ɜɚɪɢɚɧɬ ɫ 
ɱɟɬɪɦɹ ɛɥɨɤɚɦɢ ɫ ɜɵɤɥɸɱɚɬɟɥɹɦɢ ɢ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɩɟɪɟɦɵɱɤɨɣ ɫɨ ɫɬɨɪɨɧɵ ɥɢ-




Ɋɢɫɭɧɨɤ 4.2 - ɋɯɟɦɚ Ɋɍ 220 ɤȼ 
 
4.4 Ɋɚɫɱёɬ ɬɨɤɨɜ ɬɪɟɯɮɚɡɧɨɝɨ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ  
 
4.4.1 Ɋɚɫɱёɬ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ 
 
Ɉɩɪɟɞɟɥɢɦ ɢɧɞɭɤɬɢɜɧɵɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɜɫɟɯ ɷɥɟɦɟɧɬɨɜ 
ɤɨɪɨɬɤɨɡɚɦɤɧɭɬɨɣ ɰɟɩɢ ɜ ɢɦɟɧɨɜɚɧɧɵɯ ɟɞɢɧɢɰɚɯ. 
ɋɢɧɯɪɨɧɧɵɟ ɝɟɧɟɪɚɬɨɪɵ: 
             𝑥ʒ = 𝑥𝑑′′ ∙ 𝑈 ːˑˏଶ𝑆 ːˑˏ = Ͳ,͵͸.                                                                                          ሺͶ.ͻሻ 
 
ɂɧɞɭɤɬɢɜɧɵɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ: 




             𝑥ʠ = 𝑈 ːˑˏଶ𝑆 ˍз = ͳ ʝˏ.                                                                                               ሺͶ.ͳͳሻ 
 
Ʌɢɧɢɢ ɫɜɹɡɢ 220 ɤȼ ɫ ɷɧɟɪɝɨɫɢɫɬɟɦɨɣ: 
            𝑥ʚ = 𝑥଴,˖ˇ ∙ ݈݊ = ͵,͸ʹ ʝˏ                                                                                       ሺͶ.ͳʹሻ 
 
Ʉɨɷɮɮɢɰɢɟɧɬɵ ɬɪɚɧɫɮɨɪɦɚɰɢɢ: 
             ݇ʡ = 𝑈ʜʜ𝑈ʑʜ = Ͳ,ͲͶ͹.                                                                                                ሺͶ.ͳ͵ሻ 
 
Ɉɩɪɟɞɟɥɢɦ ɚɤɬɢɜɧɵɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɜɫɟɯ ɷɥɟɦɟɧɬɨɜ ɤɨɪɨɬɤɨɡɚɦɤɧɭɬɨɣ 
ɰɟɩɢ ɜ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɟɞɢɧɢɰɚɯ: 
  ˕ݎ = Δ𝑃௞ʹ ∙ 𝑈ଶ˄𝑆ːˑˏଶ = ͵,ͶͲ ʝˏ.                                                                                 ሺͶ.ͳͶሻ 
 ˎݎ = ݎ଴,˖ˇ ∙ ݈݊ = ʹ,͸͵ ʝˏ.                                                                                        ሺͶ.ͳͷሻ 
 
4.4.2 Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɬɨɤɨɜ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ 
 
ȼɧɨɫɢɦ ɪɚɧɟɟ ɪɚɫɱɢɬɚɧɧɵɟ  ɩɚɪɚɦɟɬɪɵ ɫɯɟɦɵ ɡɚɦɟɳɟɧɢɹ ɡɚɦɟɳɟɧɢɹ ɜ ɩɪɨ-
ɝɪɚɦɦɧɵɣ ɤɨɦɩɥɟɤɫ RastrKZ. ɉɨɥɭɱɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 4.6. 
 
Ɍɚɛɥɢɰɚ 4.6 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɬɨɤɚ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ 
Ɍɨɱɤɚ ɄɁ Ta Ky iy.ɤȺ  Iɩ0(3) ,ɤȺ 
 
Iɩ0(1) ,ɤȺ 
ɒɢɧɚ 220 ɤȼ 0,02 1,608 18,29 3,75 4,9 







4.5 ȼɵɛɨɪ ɢ ɩɪɨɜɟɪɤɚ ɨɛɨɪɭɞɨɜɚɧɢɹ ɊУȼɇ 
 
ȼ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜɚɯ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɬɚɧɰɢɣ ɢ ɩɨɞɫɬɚɧɰɢɣ 
ɫɨɞɟɪɠɢɬɫɹ ɛɨɥɶɲɨɟ ɱɢɫɥɨ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɚɩɩɚɪɚɬɨɜ ɢ ɫɨɟɞɢɧɹɸɳɢɯ ɢɯ ɩɪɨɜɨɞ-
ɧɢɤɨɜ. ȼɵɛɨɪ ɢ ɪɚɫɱёɬ ɬɨɤɨɜɟɞɭɳɢɯ ɱɚɫɬɟɣ ɚɩɩɚɪɚɬɨɜ ɢ ɩɪɨɜɨɞɧɢɤɨɜ – ɜɚɠɧɟɣ-
ɲɢɣ ɷɬɚɩ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɥɸɛɨɣ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɢ, ɨɬ ɤɨɬɨɪɨɝɨ ɜ ɡɧɚɱɢɬɟɥɶɧɨɣ 
ɫɬɟɩɟɧɢ ɡɚɜɢɫɢɬ ɧɚɞёɠɧɨɫɬɶ ɟё ɪɚɛɨɬɵ. 
ɉɪɢ ɜɵɛɨɪɟ ɬɨɤɨɜɟɞɭɳɢɯ ɱɚɫɬɟɣ ɧɟɨɛɯɨɞɢɦɨ ɨɛɟɫɩɟɱɢɬɶ ɜɵɩɨɥɧɟɧɢɟ ɪɹɞɚ 
ɬɪɟɛɨɜɚɧɢɣ, ɜɵɬɟɤɚɸɳɢɯ ɢɡ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ. Ⱥɩɩɚɪɚɬɵ ɢ ɩɪɨɜɨɞɧɢɤɢ ɞɨɥɠɧɵ:  
1)  ɞɥɢɬɟɥɶɧɨ ɩɪɨɜɨɞɢɬɶ ɪɚɛɨɱɢɟ ɬɨɤɢ ɛɟɡ ɱɪɟɡɦɟɪɧɨɝɨ ɩɨɜɵɲɟɧɢɹ ɬɟɦɩɟ-
ɪɚɬɭɪɵ; 
2)  ɩɪɨɬɢɜɨɫɬɨɹɬɶ ɤɪɚɬɤɨɜɪɟɦɟɧɧɨɦɭ ɷɥɟɤɬɪɨɞɢɧɚɦɢɱɟɫɤɨɦɭ ɢ ɬɟɩɥɨɜɨɦɭ 
ɞɟɣɫɬɜɢɸ ɬɨɤɨɜ ɄɁ; 
3)  ɜɵɞɟɪɠɢɜɚɬɶ ɦɟɯɚɧɢɱɟɫɤɢɟ ɧɚɝɪɭɡɤɢ, ɫɨɡɞɚɜɚɟɦɵɟ ɫɨɛɫɬɜɟɧɧɨɣ ɦɚɫɫɨɣ 
ɢ ɦɚɫɫɨɣ ɫɜɹɡɚɧɧɵɯ ɫ ɧɢɦɢ ɚɩɩɚɪɚɬɨɜ, ɚ ɬɚɤɠɟ ɭɫɢɥɢɹ, ɜɨɡɧɢɤɚɸɳɢɟ ɜ ɪɟɡɭɥɶɬɚɬɟ 
ɚɬɦɨɫɮɟɪɧɵɯ ɜɨɡɞɟɣɫɬɜɢɣ (ɜɟɬɟɪ, ɝɨɥɨɥёɞ). ɗɬɨ ɬɪɟɛɨɜɚɧɢɟ ɭɱɢɬɵɜɚɟɬɫɹ ɩɪɢ ɦɟ-
ɯɚɧɢɱɟɫɤɨɦ ɪɚɫɱёɬɟ Ʌɗɉ ɢ Ɋɍ; 
4)  ɭɞɨɜɥɟɬɜɨɪɹɬɶ ɬɪɟɛɨɜɚɧɢɹɦ ɷɤɨɧɨɦɢɱɧɨɫɬɢ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɢ. 
Ɉɞɢɧ ɢɡ ɜɚɠɧɟɣɲɢɯ ɜɨɩɪɨɫɨɜ - ɨɛɟɫɩɟɱɟɧɢɟ ɬɟɪɦɢɱɟɫɤɨɣ ɫɬɨɣɤɨɫɬɢ ɚɩɩɚ-
ɪɚɬɨɜ ɢ ɩɪɨɜɨɞɧɢɤɨɜ. ɉɪɢ ɪɚɛɨɬɟ ɩɪɨɢɫɯɨɞɢɬ ɧɚɝɪɟɜ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɚɩɩɚɪɚɬɨɜ ɢ 
ɩɪɨɜɨɞɧɢɤɨɜ, ɱɬɨ ɹɜɥɹɟɬɫɹ ɫɥɟɞɫɬɜɢɟɦ ɩɨɬɟɪɶ ɦɨɳɧɨɫɬɢ ɜ ɧɢɯ. ɋɨɫɬɚɜɥɹɸɳɢɦɢ 
ɷɬɢɯ ɩɨɬɟɪɶ ɹɜɥɹɸɬɫɹ: ɩɨɬɟɪɢ ɜ ɬɨɤɨɜɟɞɭɳɢɯ ɱɚɫɬɹɯ, ɨɛɦɨɬɤɚɯ, ɤɨɧɬɚɤɬɚɯ; ɩɨ-
ɬɟɪɢ ɨɬ ɜɢɯɪɟɜɵɯ ɬɨɤɨɜ ɜ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɱɚɫɬɹɯ, ɨɫɨɛɟɧɧɨ ɮɟɪɪɨɦɚɝɧɢɬɧɵɯ; ɩɨ-
ɬɟɪɢ ɜ ɦɚɝɧɢɬɨɩɪɨɜɨɞɚɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ. 
 
4.5.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɪɚɫɱɟɬɧɵɯ ɬɨɤɨɜ ɪɚɛɨɱɟɝɨ ɢ ɭɬɹɠɟɥɟɧɧɨɝɨ  
ɪɟɠɢɦɨɜ  
 
Ɋɚɛɨɱɢɣ ɬɨɤ ɜ ɰɟɩɢ ɝɟɧɟɪɚɬɨɪɨɜ: 
 𝐼ʒ,ɪɚɛ.ɦɚɯ = ͳ,Ͳͷ ⋅ 𝐼ʒ,ɧɨɦ = ͳ,Ͳͷ ⋅ 𝑆ʒ,ɧɨɦ√ଷ⋅𝑈ʒ,ɧɨɦ = ͳ,Ͳͷ ⋅ ଺ଵ√ଷ⋅ଵ଴ = ͵ͷʹͳ Ⱥ.            ሺͶ.ͳ͸ሻ          
 
Ɋɚɛɨɱɢɣ ɬɨɤ ɜ ɩɪɢɫɨɟɞɢɧɟɧɢɹɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ: 
 𝐼Ɍଵ−Ɍଶ,ɪɚɛ.ɦɚɯ = ͳ,Ͳͷ ⋅ 𝑆ʡ,ɧɨɦ√ଷ⋅𝑈Ɍ,ɧɨɦ⋅ˍ˕ = ͳ,Ͳͷ ⋅ ଺ଷ√ଷ⋅ଶଶ଴⋅ଵଵ,ହ = ͵ͷ͵ Ⱥ.                    ሺͶ.ͳ͹ሻ          
 
Ɋɚɛɨɱɢɣ ɬɨɤ ɜ ɥɢɧɢɣ ɫɜɹɡɢ ɫ ɫɢɫɬɟɦɨɣ 220 ɤȼ: 




        𝐼ʚଵ−ʚଶ,ɪɚɛ.ɭɬɠ = ͳ,Ͳͷ ⋅ 𝑆ʒଵ−ʒ଺ − 𝑆˕˔ː√͵ ⋅ ሺ݊𝑊 − ͳሻ ⋅ 𝑈ɧɨɦ = ͳ,Ͳͷ ⋅ ʹͶͳ,ͷ√͵ ⋅ ʹ ⋅ ʹʹͲ= ͵ʹʹ Ⱥ.                                                                                                 ሺͶ.ͳͻሻ 
 
4.5.2 ȼɵɛɨɪ ɜɵɤɥɸɱɚɬɟɥɟɣ ɢ ɪɚɡɴɟɞɢɧɢɬɟɥɟɣ 
 
ȼ ɤɚɱɟɫɬɜɟ ɤɨɦɦɭɬɚɰɢɨɧɧɨɝɨ ɚɩɩɚɪɚɬɚ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ 
ɩɪɢɦɟɦ ɷɥɟɝɚɡɨɜɵɣ ɜɵɤɥɸɱɚɬɟɥɶ ȼɗȻ-ɍɗɌɆ-220/3150ɍХɅ1 ɮɢɪɦɵ «ɍɪɚɥɷɥɟɤ-
ɬɪɨɬɹɠɦɚɲ». ȼɵɤɥɸɱɚɬɟɥɢ ɷɥɟɝɚɡɨɜɵɟ ɫɟɪɢɢ ȼɗȻ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɷɤɫɩɥɭɚ-
ɬɚɰɢɢ ɜ ɨɬɤɪɵɬɵɯ ɢ ɡɚɤɪɵɬɵɯ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜɚɯ ɜ ɪɚɣɨɧɚɯ ɫ ɭɦɟ-
ɪɟɧɧɵɦ ɢ ɯɨɥɨɞɧɵɦ ɤɥɢɦɚɬɨɦ. ɉɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɤɨɦɦɭɬɚɰɢɣ ɷɥɟɤɬɪɢɱɟɫɤɢɯ 
ɰɟɩɟɣ ɩɪɢ ɧɨɪɦɚɥɶɧɵɯ ɢ ɚɜɚɪɢɣɧɵɯ ɪɟɠɢɦɚɯ ɜ ɫɟɬɹɯ ɬɪɟɯɮɚɡɧɨɝɨ ɩɟɪɟɦɟɧɧɨɝɨ 
ɬɨɤɚ ɱɚɫɬɨɬɵ 50 Ƚɰ ɧɨɦɢɧɚɥɶɧɵɦ ɧɚɩɪɹɠɟɧɢɟɦ 35ɤȼ,110 ɤȼ ɢ 220 ɤȼ. 
ȼɵɤɥɸɱɚɬɟɥɢ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɢ ɜɟɪɯɧɟɦ ɪɚɛɨɱɟɦ ɡɧɚ-
ɱɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɨɤɪɭɠɚɸɳɟɝɨ ɜɵɤɥɸɱɚɬɟɥɶ ɜɨɡɞɭɯɚ ɫɨɫɬɚɜɥɹɟɬ +40ɨɋ.ɇɢɠ-
ɧɟɟ ɪɚɛɨɱɟɟ ɡɧɚɱɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɨɤɪɭɠɚɸɳɟɝɨ ɜɵɤɥɸɱɚɬɟɥɶ ɜɨɡɞɭɯɚ ɫɨɫɬɚɜ-
ɥɹɟɬ -55ɨɋ.ɉɨ ɡɚɤɚɡɭ ɜɨɡɦɨɠɧɚ ɩɨɫɬɚɜɤɚ ɜɵɤɥɸɱɚɬɟɥɟɣ ɜ ɤɥɢɦɚɬɢɱɟɫɤɨɦ ɢɫɩɨɥ-
ɧɟɧɢɢ ɍХɅ1 - ɧɢɠɧɟɟ ɪɚɛɨɱɟɟ ɡɧɚɱɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɨɤɪɭɠɚɸɳɟɝɨ ɜɨɡɞɭɯɚ ɦɢ-
ɧɭɫ 60ɨɋ; ɜ ɤɥɢɦɚɬɢɱɟɫɤɨɦ ɢɫɩɨɥɧɟɧɢɢ Ɍ1 - ɜɟɪɯɧɟɟ ɪɚɛɨɱɟɟ ɡɧɚɱɟɧɢɟ ɬɟɦɩɟɪɚ-
ɬɭɪɵ ɨɤɪɭɠɚɸɳɟɝɨ ɜɨɡɞɭɯɚ +55ɨɋ 
Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.10.  
 
Ɍɚɛɥɢɰɚ 4.10 – Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɜɵɤɥɸɱɚɬɟɥɹ ȼɗȻ-ɍɗɌɆ-220 
Ɋɚɫɱɟɬɧɵɟ ɞɚɧɧɵɟ Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ȼɵɤɥɸɱɚɬɟɥɶ ȼɗȻ-ɍɗɌɆ 
Uɫɟɬɢ ɧɨɦ = 220 ɤȼ Uɧɨɦ = 220 ɤȼ 
Iɪɚɛ max = 322 Ⱥ Iɧɨɦ = 3150 Ⱥ 
Iɩɨ = 4,9 ɤȺ Iɨɬɤɥ.ɧɨɦ. = 40 ɤȺ iɭ = 18,29 ɤȺ 
 
ȼɵɩɨɥɧɢɦ ɩɪɨɜɟɪɤɭ ɩɨ ɬɨɤɭ ɬɟɪɦɢɱɟɫɤɨɣ ɫɬɨɣɤɨɫɬɢ: 
 ʑɤ,ɧɨɪɦ = Iɬଶ ⋅ tɬ,                                                                                            (4.20) 
 
ɝɞɟ    tɬ=4 ɫ;            Iɬ =40 ɤȺ – ɬɨɤ ɬɟɪɦɢɱɟɫɤɨɣ ɫɬɨɣɤɨɫɬɢ. 
             ʑɤ,ɧɨɪɦ = ʹͲଶ ⋅ Ͷ = ͸ͶͲͲ ɤȺ ⋅ ˔. 
 ʑɤ,ɪɚɫɱ = Iɩ.ɨଶ ⋅ ሺtɜ + tɪзሻ,                                                                              (4.21) 




           ʑɤ,ɧɨɪɦ > ʑɤ,ɪɚɫɱ 
 
ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɜɵɤɥɸɱɚɬɟɥɶ ɩɪɨɯɨɞɢɬ ɩɪɨɜɟɪɤɭ ɧɚ ɬɟɪɦɢɱɟɫɤɭɸ ɫɬɨɣ-
ɤɨɫɬɶ. 
Ɉɫɧɨɜɧɵɟ ɞɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ ɜɯɨɞɹɳɟɝɨ ɜ ɫɨɫɬɚɜ ȼɗȻ-220 : 
 Ʉɥɚɫɫ ɬɨɱɧɨɫɬɢ ɨɛɦɨɬɤɢ ɞɥɹ ɭɱɟɬɚ: 0,2; 
 Ʉɥɚɫɫ ɬɨɱɧɨɫɬɢ ɨɛɦɨɬɤɢ ɞɥɹ ɡɚɳɢɬɵ: 5Ɋ; 
 ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɜɬɨɪɢɱɧɨɣ ɨɛɦɨɬɤɢ ȼ: 5; 
 
ȼɵɛɪɚɧ ɪɚɡɴɟɞɢɧɢɬɟɥɶ ɊɇȾɁ – 220/3200. ɉɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɜɤɥɸɱɟɧɢɹ ɢ 
ɨɬɤɥɸɱɟɧɢɹ ɨɛɟɫɬɨɱɟɧɧɵɯ ɭɱɚɫɬɤɨɜ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɰɟɩɟɣ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ ɱɚ-
ɫɬɨɬɨɣ 50 Ƚɰ ɫ ɧɨɦɢɧɚɥɶɧɵɦ ɧɚɩɪɹɠɟɧɢɟɦ 220, ɫ ɫɨɡɞɚɧɢɟɦ ɜɢɞɢɦɨɝɨ ɪɚɡɪɵɜɚ, 
ɚ ɬɚɤɠɟ ɡɚɡɟɦɥɟɧɢɹ ɨɬɤɥɸɱɟɧɧɵɯ ɭɱɚɫɬɤɨɜ ɩɪɢ ɩɨɦɨɳɢ ɫɬɚɰɢɨɧɚɪɧɵɯ ɡɚɡɟɦɥɢ-
ɬɟɥɟɣ. Ɋɚɡɴɟɞɢɧɢɬɟɥɢ ɩɪɢɦɟɧɹɸɬɫɹ ɞɥɹ ɨɬɤɥɸɱɟɧɢɹ ɬɨɤɨɜ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɬɪɚɧɫ-
ɮɨɪɦɚɬɨɪɨɜ, ɡɚɪɹɞɧɵɯ ɬɨɤɨɜ ɜɨɡɞɭɲɧɵɯ ɢ ɤɚɛɟɥɶɧɵɯ ɥɢɧɢɣ. ɉɪɨɢɡɜɨɞɢɬɟɥɶ 
ɈȺɈ ȼɈ «ɗɥɟɤɬɪɨɚɩɩɚɪɚɬ». ɉɚɪɚɦɟɬɪɵ ɪɚɡɴɟɞɢɧɢɬɟɥɹ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 
4.11. 
 
Ɍɚɛɥɢɰɚ 4.11 – Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɪɚɡɴɟɞɢɧɢɬɟɥɶ ɊɇȾɁ – 220/3200 
Ɋɚɫɱɟɬɧɵɟ ɞɚɧɧɵɟ Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ Ɋɚɡɴɟɞɢɧɢɬɟɥɶ ɊɇȾɁ – 220 
Uɫɟɬɢ ɧɨɦ = 220 ɤȼ Uɧɨɦ = 220 ɤȼ 
Iɪɚɛ max = 322 Ⱥ Iɧɨɦ = 3200 Ⱥ 
Iɩɨ = 4,9 ɤȺ Iɬɟɪɦ.ɫɬ. = 40 ɤȺ 
Iɞɢɧ.ɫɬ. = 125 ɤȺ iɭ = 18,29 ɤȺ 
 
4.5.3 ȼɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɧɚɩɪɹɠɟɧɢɹ 
 
ȼɵɛɢɪɚɟɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɧɚɩɪɹɠɟɧɢɹ ɁɇɈȽ-220 ɩɪɨɢɡɜɨɞɫɬɜɚ  
«ɁɗɌɈ». 
Ɍɪɚɧɫɮɨɪɦɚɬɨɪ ɧɚɩɪɹɠɟɧɢɹ ɫɟɪɢɢ ɁɇɈȽ-220 ɡɚɡɟɦɥɹɟɦɵɣ ɨɞɧɨɮɚɡɧɵɣ ɫ 
ɝɚɡɨɜɨɣ ɢɡɨɥɹɰɢɟɣ, ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɩɪɢɦɟɧɟɧɢɹ ɜ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɰɟɩɹɯ ɢɡɦɟ-
ɪɟɧɢɹ, ɭɫɬɪɨɣɫɬɜ ɡɚɳɢɬɵ, ɭɩɪɚɜɥɟɧɢɹ ɢ ɚɜɬɨɦɚɬɢɤɢ ɜ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɰɟɩɹɯ ɩɟɪɟ-
ɦɟɧɧɨɝɨ ɬɨɤɚ ɱɚɫɬɨɬɨɣ 50 Ƚɰ ɤɥɚɫɫɚ ɧɚɩɪɹɠɟɧɢɹ 220 ɤȼ. 
Ɉɫɧɨɜɧɵɟ ɞɚɧɧɵɟ: 
 
 Ʉɥɚɫɫ ɬɨɱɧɨɫɬɢ ɨɛɦɨɬɤɢ ɞɥɹ ɭɱɟɬɚ: 0,2; 
 Ʉɥɚɫɫ ɬɨɱɧɨɫɬɢ ɨɛɦɨɬɤɢ ɞɥɹ ɡɚɳɢɬɵ: 3Ɋ; 
 ɇɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɜɬɨɪɢɱɧɨɣ ɨɛɦɨɬɤɢ ȼ: 100; 







4.5.4 ȼɵɛɨɪ ɨɝɪɚɧɢɱɢɬɟɥɹ ɩɟɪɟɧɚɩɪɹɠɟɧɢɣ  
 
ɂɫɯɨɞɹ ɢɡ ɉɍɗ [1], ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɫɨ ɜɫɟɯ ɫɬɨɪɨɧ ɡɚɳɢɳɚɸɬɫɹ ɨɝɪɚɧɢ-
ɱɢɬɟɥɹɦɢ ɩɟɪɟɧɚɩɪɹɠɟɧɢɣ. ɍɫɬɚɧɚɜɥɢɜɚɟɦ Ɉɉɇ – ɉ – 220 ɍХɅ1 ɮɢɪɦɵ ɁȺɈ 
«Ɂɚɜɨɞ ɷɧɟɪɝɨɡɚɳɢɬɧɵɯ ɭɫɬɪɨɣɫɬɜ». 
 
4.6 ȼɵɛɨɪ ɢ ɩɪɨɜɟɪɤɚ ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɚ ɝɟɧɟɪɚɬɨɪɧɨɦ ɧɚɩɪɹɠɟɧɢɢ 
 
4.6.1 ȼɵɛɨɪ ɜɵɤɥɸɱɚɬɟɥɟɣ ɢ ɪɚɡɴɟɞɢɧɢɬɟɥɟɣ 
 
ȼ ɤɚɱɟɫɬɜɟ ɤɨɦɦɭɬɚɰɢɨɧɧɨɝɨ ɚɩɩɚɪɚɬɚ ɧɚ ɝɟɧɟɪɚɬɨɪɧɨɦ ɧɚɩɪɹɠɟɧɢɢ ɩɪɢ-
ɦɟɦ ɜɵɤɥɸɱɚɬɟɥɶ ȼȽȽ-10 ɮɢɪɦɵ «ɗɧɟɪɝɨ ɫɨɸɡ». 
ȼɵɫɨɤɨɜɨɥɶɬɧɵɟ ɜɵɤɥɸɱɚɬɟɥɢ ɫɟɪɢɢ ȼȽȽ, ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɷɤɫɩɥɭɚɬɚ-
ɰɢɢ ɜ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɚɯ ɧɨɦɢɧɚɥɶɧɵɦ ɧɚɩɪɹɠɟɧɢɟɦ 10,5 ɤȼ. 
ȼɵɤɥɸɱɚɬɟɥɢ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜ ɡɚɤɪɵɬɵɯ ɩɨɦɟɳɟɧɢɹ ɫ 
ɭɦɟɪɟɧɧɵɦ ɤɥɢɦɚɬɨɦ ɩɪɢ ɜɵɫɨɬɟ ɭɫɬɚɧɨɜɤɢ ɧɚɞ ɭɪɨɜɧɟɦ ɦɨɪɹ ɞɨ 1000 ɦ. 
Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɜɵɤɥɸɱɚɬɟɥɹ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.12. 
 
Ɍɚɛɥɢɰɚ 4.12 – Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ȼȽȽ-10 
ɉɚɪɚɦɟɬɪɵ Ɋɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ ȼȽȽ-10 
ɇɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ, ɤȼ 10,5 10,5 
Ɍɨɤ ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɛɨɱɢɣ, Ⱥ 3326 4000 
Ɍɨɤ ɄɁ, ɤȺ 42,6 63 
 
ȼɵɩɨɥɧɢɦ ɩɪɨɜɟɪɤɭ ɩɨ ɬɨɤɭ ɬɟɪɦɢɱɟɫɤɨɣ ɫɬɨɣɤɨɫɬɢ ɩɨ (4.20) ɢ (4.21): 
            ʑɤ,ɧɨɪɦ = ͸͵ଶ ⋅ Ͷ = ͳͷͺ͹͸ ɤȺ ⋅ ˔. 
            ʑɤ,ɪɚɫɱ = Ͷʹଶ ⋅ ሺ͵ + Ͳ,Ͳͳሻ = ͵͸ͺ͹ ɤȺ ⋅ ˔. 
            ʑɤ,ɧɨɪɦ > ʑɤ,ɪɚɫɱ 
 
ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɜɵɤɥɸɱɚɬɟɥɶ ɩɪɨɯɨɞɢɬ ɩɪɨɜɟɪɤɭ ɧɚ ɬɟɪɦɢɱɟɫɤɭɸ ɫɬɨɣ-
ɤɨɫɬɶ. 
ȼɵɛɪɚɧ: Ɋɚɡɴɟɞɢɧɢɬɟɥɶ ɊȼɊ 10,5/4000 ɍ1. 
Ɋɚɡɴɟɞɢɧɢɬɟɥɶ ɬɢɩɚ ɊȼɊ 10,5/4000 ɍ1, ɩɪɨɢɡɜɨɞɫɬɜɚ «ɍɪɚɥɶɫɤɢɣ ɡɚɜɨɞ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɵɯ ɬɟɯɧɨɥɨɝɢɣ». 
Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.13. 
 
Ɍɚɛɥɢɰɚ 4.13 – Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɪɚɡɴɟɞɢɧɢɬɟɥɶ ɊȼɊ 10,5/4000 ɍ1 
Ɋɚɫɱɟɬɧɵɟ ɞɚɧɧɵɟ Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ Ɋɚɡɴɟɞɢɧɢɬɟɥɶ ɊȼɊ 10,5 
Uɫɟɬɢ ɧɨɦ = 10,5 ɤȼ Uɧɨɦ = 10,5 ɤȼ 
Iɪɚɛ max = 3326 Ⱥ Iɧɨɦ = 4000 Ⱥ 
55 
 
4.6.2 ȼɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɧɚɩɪɹɠɟɧɢɹ 
 
ȼɵɛɪɚɧ: ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɧɚɩɪɹɠɟɧɢɹ ɁɇɈɅ10. 
Ɍɪɚɧɫɮɨɪɦɚɬɨɪ ɧɚɩɪɹɠɟɧɢɹ ɁɇɈɅ, ɩɪɨɢɡɜɨɞɫɬɜɚ, «ɋɜɟɪɞɥɨɜɫɤɢɣ ɡɚɜɨɞ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ», ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɩɪɢɦɟɧɟɧɢɹ ɜ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɰɟɩɹɯ 
ɢɡɦɟɪɟɧɢɹ, ɭɫɬɪɨɣɫɬɜ ɡɚɳɢɬɵ, ɭɩɪɚɜɥɟɧɢɹ ɢ ɚɜɬɨɦɚɬɢɤɢ ɜ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɰɟɩɹɯ 
ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ ɱɚɫɬɨɬɨɣ 50 Ƚɰ ɤɥɚɫɫɚ ɧɚɩɪɹɠɟɧɢɹ 10 ɤȼ. Ɍɪɚɧɫɮɨɪɦɚɬɨɪ 
ɁɇɈɅ10 ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɢ ɭɫɥɨɜɢɹɯ ,ɜɵɫɨɬɚ ɭɫɬɚɧɨɜɤɢ ɧɚɞ 
ɭɪɨɜɧɟɦ ɦɨɪɹ ɧɟ ɛɨɥɟɟ 1000 ɦ, ɬɟɦɩɟɪɚɬɭɪɚ ɨɤɪɭɠɚɸɳɟɝɨ ɜɨɡɞɭɯɚ ɨɬ ɦɢɧɭɫ 




 Ʉɥɚɫɫ ɬɨɱɧɨɫɬɢ ɨɛɦɨɬɤɢ ɞɥɹ ɭɱɟɬɚ: 0,2; 
 Ʉɥɚɫɫ ɬɨɱɧɨɫɬɢ ɨɛɦɨɬɤɢ ɞɥɹ ɡɚɳɢɬɵ: 3Ɋ; 
 ɇɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɜɬɨɪɢɱɧɨɣ ɨɛɦɨɬɤɢ ȼ: 100; 
 ɇɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ȼ⋅ А: 900. 
 
4.6.3 ȼɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ 
 
ȼɵɛɪɚɧ: ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɬɨɤɚ ɌɒɅ10 . 
Ɍɪɚɧɫɮɨɪɦɚɬɨɪ ɬɨɤɚ ɌɒɅ10 (ɈȺɈ «ɋɜɟɪɞɥɨɜɫɤɢɣ ɡɚɜɨɞ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ 
ɬɨɤɚ») ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɩɟɪɟɞɚɱɢ ɫɢɝɧɚɥɚ ɢɡɦɟɪɢɬɟɥɶɧɨɣ ɢɧɮɨɪɦɚɰɢɢ ɢɡɦɟɪɢ-
ɬɟɥɶɧɵɦ ɩɪɢɛɨɪɚɦ, ɭɫɬɪɨɣɫɬɜɚɦ ɡɚɳɢɬɵ ɢ ɭɩɪɚɜɥɟɧɢɹ ɜ ɭɫɬɚɧɨɜɤɚɯ ɩɟɪɟɦɟɧɧɨɝɨ 




 Ʉɥɚɫɫ ɬɨɱɧɨɫɬɢ ɨɛɦɨɬɤɢ ɞɥɹ ɭɱɟɬɚ: 0,2; 
 Ʉɥɚɫɫ ɬɨɱɧɨɫɬɢ ɨɛɦɨɬɤɢ ɞɥɹ ɡɚɳɢɬɵ: 5Ɋ; 
 ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɜɬɨɪɢɱɧɨɣ ɨɛɦɨɬɤɢ ȼ: 5; 
 
 4.6.4 ȼɵɛɨɪ ɨɝɪɚɧɢɱɢɬɟɥɹ ɩɟɪɟɧɚɩɪɹɠɟɧɢɣ  
 
Ɉɝɪɚɧɢɱɢɬɟɥɢ ɩɟɪɟɧɚɩɪɹɠɟɧɢɣ ɧɟɥɢɧɟɣɧɵɟ ɫɟɪɢɢ Ɉɉɇ-ɉ-10 ɩɪɟɞɧɚɡɧɚ-
ɱɟɧɵ ɞɥɹ ɡɚɳɢɬɵ ɨɬ ɤɨɦɦɭɬɚɰɢɨɧɧɵɯ ɢ ɝɪɨɡɨɜɵɯ ɩɟɪɟɧɚɩɪɹɠɟɧɢɣ ɷɥɟɤɬɪɨɨɛɨ-
ɪɭɞɨɜɚɧɢɹ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɟɬɟɣ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ ɩɪɨɦɵɲɥɟɧɧɨɣ ɱɚɫɬɨɬɵ 50 Ƚɰ 
ɧɚ ɧɚɩɪɹɠɟɧɢɟ 10,5 ɤȼ. ɉɪɨɢɡɜɨɞɢɬɟɥɶ «Ɂɚɜɨɞ ɷɧɟɪɝɨɡɚɳɢɬɧɵɯ ɭɫɬɪɨɣɫɬɜ». 
ȼ ɞɚɧɧɨɦ ɩɪɨɟɤɬɟ Ɉɉɇ ɛɵɥɢ ɜɵɛɪɚɧɵ ɭɩɪɨɳɟɧɧɨ, ɬɨɥɶɤɨ ɩɨ ɩɚɪɚɦɟɬɪɭ 
ɧɚɩɪɹɠɟɧɢɹ.  
 
4.6.5 ȼɵɛɨɪ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɫɢɧɯɪɨɧɢɡɚɬɨɪɚ ɢ ɫɟɬɟɜɨɝɨ ɚɧɚɥɢɡɚɬɨɪɚ 
 
ȼɵɛɪɚɧ, ɩɪɨɢɡɜɨɞɢɦɵɣ ɪɨɫɫɢɣɫɤɨɣ ɤɨɦɩɚɧɢɟɣ ɈɈɈ «Ⱥɋɍ-ȼɗɂ» (ɝ. 
Ɇɨɫɤɜɚ), ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɣ ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ ɫɢɧɯɪɨɧɢɡɚɬɨɪ ɬɢɩɚ Ⱥɋ-Ɇ3. 
56 
 
ɉɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɜɤɥɸɱɟɧɢɹ ɜ ɫɟɬɶ ɫɢɧɯɪɨɧɧɨɝɨ ɝɟɧɟɪɚɬɨɪɚ ɦɟɬɨɞɨɦ ɬɨɱ-
ɧɨɣ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɫɢɧɯɪɨɧɢɡɚɰɢɢ, ɚ ɬɚɤɠɟ ɞɥɹ ɜɤɥɸɱɟɧɢɹ ɜ ɫɟɬɶ ɫɢɧɯɪɨɧɧɨɝɨ 
ɤɨɦɩɟɧɫɚɬɨɪɚ, ɪɚɛɨɬɚɸɳɟɝɨ ɜ ɪɟɠɢɦɟ ɜɵɛɟɝɚ. Ⱥɋ-Ɇ3 ɢɡɝɨɬɚɜɥɢɜɚɟɬɫɹ ɜ ɤɥɢɦɚ-
ɬɢɱɟɫɤɨɦ ɢɫɩɨɥɧɟɧɢɢ ɍ ɤɚɬɟɝɨɪɢɢ ɪɚɡɦɟɳɟɧɢɹ 4 ɩɨ ȽɈɋɌ 15150 (ɬɟɦɩɟɪɚɬɭɪɚ 
ɨɤɪɭɠɚɸɳɟɝɨ ɜɨɡɞɭɯɚ ɨɬ 1 ɞɨ 45°ɋ; ɜɟɪɯɧɟɟ ɩɪɟɞɟɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ 
55°ɋ; ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɜɥɚɠɧɨɫɬɶ ɜɨɡɞɭɯɚ 98 % ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 35°ɋ). Ⱥɋ-Ɇ3 
ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜ ɚɬɦɨɫɮɟɪɟ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɝɪɭɩɩɟ ɉ ɩɨ 
ȽɈɋɌ 15150.  
ȼɵɛɪɚɧ ɨɬɟɱɟɫɬɜɟɧɧɵɣ ɚɧɚɥɢɡɚɬɨɪ, ɩɪɨɢɡɜɨɞɢɦɵɣ ɮɢɪɦɨɣ ɈɈɈ «ɘɉɁ 
ɪɨɦɫɜɹɡɶɤɨɦɩɥɟɤɬ». ȺɉɄɗ-1 ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɢɡɦɟɪɟɧɢɣ ɢ ɪɟ-
ɝɢɫɬɪɚɰɢɢ ɩɚɪɚɦɟɬɪɨɜ ɤɚɱɟɫɬɜɚ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɜ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɟɬɹɯ ɫɢ-
ɫɬɟɦ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɨɛɳɟɝɨ ɧɚɡɧɚɱɟɧɢɹ ɩɟɪɟɦɟɧɧɨɝɨ ɬɪɟɯɮɚɡɧɨɝɨ ɢ ɨɞɧɨɮɚɡ-
ɧɨɝɨ ɬɨɤɚ ɱɚɫɬɨɬɨɣ 50 Ƚɰ ɢ ɧɚɩɪɹɠɟɧɢɟɦ ɨɬ 0,4 ɞɨ 750 ɤȼ.  
ɉɪɢɛɨɪ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɤɨɧɬɪɨɥɢɪɭɟɬ ɨɫɧɨɜɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɤɚɱɟɫɬɜɚ ɷɥɟɤɬɪɨ-
ɷɧɟɪɝɢɢ ɢ ɫɨɩɨɫɬɚɜɥɹɟɬ ɫ ɧɨɪɦɚɬɢɜɧɵɦɢ ɡɧɚɱɟɧɢɹɦɢ (ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ȽɈɋɌ 
13109-97), ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɨɬɫɥɟɠɢɜɚɬɶ ɨɬɤɥɨɧɟɧɢɹ ɨɬ ɧɨɪɦɚɬɢɜɧɵɯ ɩɚɪɚɦɟɬɪɨɜ, 
ɚ ɫɥɟɞɨɜɚɬɟɥɶɧɨ - ɩɪɟɞɨɬɜɪɚɳɚɬɶ ɚɜɚɪɢɣɧɵɟ ɫɢɬɭɚɰɢɢ ɢ ɫɭɳɟɫɬɜɟɧɧɨ ɫɨɤɪɚɬɢɬɶ 
ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɨɛɟɫɩɟɱɢɜ ɟɝɨ ɪɚɛɨɬɨɫɩɨ-
ɫɨɛɧɨɫɬɶ, ɧɚɞɟɠɧɨɫɬɶ ɢ ɞɨɥɝɨɜɟɱɧɨɫɬɶ. ɉɨɞɤɥɸɱɟɧɢɟ ɤ ɫɟɬɢ ɧɚɩɪɹɠɟɧɢɟɦ ɫɜɵɲɟ 






5 Ɋɟɥɟɣɧɚɹ ɡɚɳɢɬɚ ɢ ɚɜɬɨɦɚɬɢɤɚ 
 
ɋɢɥɨɜɨɟ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɟ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ, ɩɨɞɫɬɚɧɰɢɣ ɢ 
ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɟɬɟɣ ɞɨɥɠɧɨ ɛɵɬɶ ɡɚɳɢɳɟɧɨ ɨɬ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ ɢ 
ɧɚɪɭɲɟɧɢɣ ɧɨɪɦɚɥɶɧɵɯ ɪɟɠɢɦɨɜ ɭɫɬɪɨɣɫɬɜɚɦɢ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ, 
ɚɜɬɨɦɚɬɢɱɟɫɤɢɦɢ ɜɵɤɥɸɱɚɬɟɥɹɦɢ ɢɥɢ ɩɪɟɞɨɯɪɚɧɢɬɟɥɹɦɢ ɢ ɨɫɧɚɳɟɧɨ 
ɭɫɬɪɨɣɫɬɜɚɦɢ ɷɥɟɤɬɪɨɚɜɬɨɦɚɬɢɤɢ, ɜ ɬɨɦ ɱɢɫɥɟ ɭɫɬɪɨɣɫɬɜɚɦɢ ɩɪɨɬɢɜɨɚɜɚɪɢɣɧɨɣ 
ɚɜɬɨɦɚɬɢɤɢ ɢ ɭɫɬɪɨɣɫɬɜɚɦɢ ɪɟɝɭɥɢɪɨɜɚɧɢɹ. 
Ɋɚɫɫɦɨɬɪɢɦ ɡɚɳɢɬɵ ɨɫɧɨɜɧɵɯ ɷɥɟɦɟɧɬɨɜ ȽЭɋ: ɝɟɧɟɪɚɬɨɪɨɜ, 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɢ ɅЭɉ. 
 
5.1 ɉɟɪɟɱɟɧɶ ɡɚɳɢɬ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 
 
ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɉɍЭ [31] ɫɨɝɥɚɫɧɨ ɦɨɳɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɚ, ɩɪɢɧɢɦɚɟɦ ɤ 
ɭɫɬɚɧɨɜɤɟ ɫɥɟɞɭɸɳɢɟ ɜɢɞɵ ɡɚɳɢɬ ɧɚ ɨɫɧɨɜɧɨɦ ɨɛɨɪɭɞɨɜɚɧɢɢ. 
ɇɚ ɝɥɚɜɧɨɦ ɝɟɧɟɪɚɬɨɪɟ ȽȽ ɋȼ 808/130-36: 
 ɉɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɲɢɬɚ ɝɟɧɟɪɚɬɨɪɚ ɨɬ 
ɦɧɨɝɨɮɚɡɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ ɜ ɨɛɦɨɬɤɚɯ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɢ ɧɚ ɟɝɨ 
ɜɵɜɨɞɚɯ; 
 Ɂɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ (100%) ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ; 
 Ɂɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ; 
 Ɂɚɳɢɬɚ ɨɬ ɩɨɜɵɲɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ; 
 Ɂɚɳɢɬɚ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ ɬɨɤɨɜ ɜɧɟɲɧɢɯ 
ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ ɢ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ 
ɝɟɧɟɪɚɬɨɪɚ; 
 Ɂɚɳɢɬɚ ɨɬ ɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ ɫɬɚɬɨɪɚ; 
 Ⱦɢɫɬɚɧɰɢɨɧɧɚɹ ɡɚɳɢɬɚ ɨɬ ɜɧɟɲɧɢɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ; 
 Ɂɚɳɢɬɚ ɨɬ ɚɫɢɧɯɪɨɧɧɨɝɨ ɪɟɠɢɦɚ ɛɟɡ ɩɨɬɟɪɢ ɜɨɡɛɭɠɞɟɧɢɹ ɝɟɧɟɪɚɬɨɪɚ; 
 Ɂɚɳɢɬɚ ɨɬ ɚɫɢɧɯɪɨɧɧɨɝɨ ɪɟɠɢɦɚ ɩɪɢ ɩɨɬɟɪɟ ɜɨɡɛɭɠɞɟɧɢɹ 
ɝɟɧɟɪɚɬɨɪɚ; 
 Ɂɚɳɢɬɚ ɨɬ ɩɟɪɟɝɪɭɡɤɢ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ, ɤɨɧɬɪɨɥɶ ɞɥɢɬɟɥɶɧɨɫɬɢ 
ɮɨɪɫɢɪɨɜɤɢ; 
 ɍɫɬɪɨɣɫɬɜɨ ɪɟɡɟɪɜɢɪɨɜɚɧɢɹ ɨɬɤɚɡɚ ɜɵɤɥɸɱɚɬɟɥɹ (ɍɊɈȼ) ɝɟɧɟɪɚɬɨɪɚ; 
ɇɚ ɫɢɥɨɜɨɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ ɛɥɨɤɚ ɌȾ 63000/220-ɍХЛ1: 
 Ⱦɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɨɬ ɜɫɟɯ ɜɢɞɨɜ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ; 
 ɍɫɬɪɨɣɫɬɜɨ ɜɵɛɨɪɚ ɩɨɜɪɟɠɞɟɧɧɨɣ ɮɚɡɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, 
ɨɯɜɚɬɵɜɚɸɳɟɟ ɨɛɦɨɬɤɭ ȼɇ (Ⱦɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɧɭɥɟɜɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ); 
 Ɍɨɤɨɜɚɹ ɡɚɳɢɬɚ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ 
ɜ ɫɟɬɢ 220 ɤȼ; 
 Ɋɟɡɟɪɜɧɚɹ ɦɚɤɫɢɦɚɥɶɧɚɹ ɬɨɤɨɜɚɹ ɡɚɳɢɬɚ; 




 Ʉɨɧɬɪɨɥɶ ɬɨɤɚ ɢ ɧɚɩɪɹɠɟɧɢɹ ɞɥɹ ɩɭɫɤɚ ɩɨɠɚɪɨɬɭɲɟɧɢɹ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɛɥɨɤɚ;  
 Ɋɟɥɟ ɬɨɤɚ ɨɯɥɚɠɞɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɛɥɨɤɚ; 
 Ɂɚɳɢɬɚ ɨɬ ɩɨɬɟɪɢ ɨɯɥɚɠɞɟɧɢɹ; 
 Ɂɚɳɢɬɚ ɨɬ ɩɟɪɟɝɪɟɜɚ T. 
ɇɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ ɋɇ ȽЭɋ ɌɋЗ-2500/10/6 ɍ3: 
 Ⱦɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɨɬ ɜɫɟɯ ɜɢɞɨɜ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ 
 Ɇɚɤɫɢɦɚɥɶɧɚɹ ɬɨɤɨɜɚɹ ɡɚɳɢɬɚ ɫ ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɦ ɩɭɫɤɨɦ ɩɨ 
ɧɚɩɪɹɠɟɧɢɸ; 
 Ɂɚɳɢɬɚ ɨɬ ɩɟɪɟɝɪɭɡɤɢ; 
 Ɋɟɥɟ ɬɨɤɚ ɨɯɥɚɠɞɟɧɢɹ. 
ɇɚ ɥɢɧɢɹɯ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ 220 ɤȼ: 
- Ɉɫɧɨɜɧɵɟ ɡɚɳɢɬɵ: 
 ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨ-ɮɚɡɧɚɹ ɜɵɫɨɤɨɱɚɫɬɨɬɧɚɹ ɡɚɳɢɬɚ ɨɬ ɜɫɟɯ ɜɢɞɨɜ ɄɁ. 
- Ɋɟɡɟɪɜɧɵɟ ɡɚɳɢɬɵ: 
 3-ɯ ɫɬɭɩɟɧɱɚɬɚɹ ɞɢɫɬɚɧɰɢɨɧɧɚɹ ɡɚɳɢɬɚ ɨɬ ɦɧɨɝɨɮɚɡɧɵɯ ɡɚɦɵɤɚɧɢɣ; 
 ɬɨɤɨɜɚɹ ɨɬɫɟɱɤɚ ɞɥɹ ɪɟɡɟɪɜɢɪɨɜɚɧɢɹ ɞɢɫɬɚɧɰɢɨɧɧɨɣ ɡɚɳɢɬɵ ɩɪɢ 
ɛɥɢɡɤɢɯ ɦɟɠɞɭɮɚɡɧɵɯ ɄɁ; 
 4-ɯ ɫɬɭɩɟɧɱɚɬɚɹ ɬɨɤɨɜɚɹ ɧɚɩɪɚɜɥɟɧɧɚɹ ɡɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ 
(ɌɇɁɇɉ); 
 ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɨɬɤɥɸɱɟɧɢɹ ɄɁ ɩɪɢ ɨɬɤɚɡɚɯ ɜɵɤɥɸɱɚɬɟɥɟɣ 220 ɤȼ 
ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɍɊɈȼ 220 ɤȼ. 
 
5.2 Ɉɩɢɫɚɧɢɟ ɡɚɳɢɬ ɢ ɪɚɫɱɟɬ ɢɯ ɭɫɬɚɜɨɤ 
  
5.2.1 ɉɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɝɟɧɟɪɚɬɨɪɚ  
 
ɉɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɝɟɧɟɪɚɬɨɪɚ ɹɜɥɹɟɬɫɹ ɨɫɧɨɜɧɨɣ 
ɛɵɫɬɪɨɞɟɣɫɬɜɭɸɳɟɣ ɱɭɜɫɬɜɢɬɟɥɶɧɨɣ ሺ𝐼ʠʟ < Ͳ,ʹ ∙ 𝐼ʜሻ ɡɚɳɢɬɨɣ ɨɬ ɦɟɠɞɭɮɚɡɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ ɜ ɨɛɦɨɬɤɟ ɝɟɧɟɪɚɬɨɪɚ ɢ ɧɚ ɟɝɨ ɜɵɜɨɞɚɯ. 
Ɂɚɳɢɬɚ ɜɵɩɨɥɧɹɟɬɫɹ ɬɪɟɯɮɚɡɧɨɣ ɢ ɩɨɞɤɥɸɱɚɟɬɫɹ ɤ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɦ ɬɨɤɚ 
ɜ ɥɢɧɟɣɧɵɯ ɜɵɜɨɞɚɯ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɢ ɤ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɦ ɬɨɤɚ ɜ 
ɧɟɣɬɪɚɥɶɧɵɯ ɜɵɜɨɞɚɯ. 
ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɝɟɧɟɪɚɬɨɪɚ:  𝐼ʜʝʛ = ͵͵ͷͶ ʏ. Ʉɨɷɮɮɢɰɢɟɧɬ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ: 𝜂ʡʡ = ͶͲͲͲ/ͷ ʏ. 1) ɇɚɱɚɥɶɧɵɣ ɬɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɨɩɪɟɞɟɥɹɟɬ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɡɚɳɢɬɵ ɩɪɢ 
ɦɚɥɵɯ ɬɨɪɦɨɡɧɵɯ ɬɨɤɚɯ. ȼɟɥɢɱɢɧɚ 𝐼ʠʟ.ʝ ɜɵɛɢɪɚɟɬɫɹ ɫ ɭɱɟɬɨɦ ɜɨɡɦɨɠɧɨɫɬɢ ɨɬɫɬɪɨɣɤɢ ɡɚɳɢɬɵ ɨɬ ɬɨɤɚ ɧɟɛɚɥɚɧɫɚ ɧɨɦɢɧɚɥɶɧɨɝɨ ɪɟɠɢɦɚ: 
  𝐼ʜʐሺʜሻ = ʙʝʓʜ ∙ 𝑓𝑖 ∙ 𝐼ʜ = Ͳ,ͷ ∙ Ͳ,ͳ ∙ 𝐼ʜ,                                                                 ሺͷ.ͳሻ              
 
ɝɞɟ ʙʝʓʜ = Ͳ,ͷ - ɤɨɷɮɮɢɰɢɟɧɬ ɨɞɧɨɬɢɩɧɨɫɬɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ;  𝑓𝑖 = Ͳ,ͳ - ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɩɨɝɪɟɲɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ. ɍɫɬɚɜɤɚ ɜɵɛɢɪɚɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ: 
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𝐼ʠʟ.଴ ൒ 𝐾ʜ ∙  𝐼ʜʐሺʜሻ = ʹ ∙ Ͳ,Ͳͷ ∙ 𝐼ʜ = Ͳ,ͳ ∙ 𝐼ʜ,                                                      ሺͷ.ʹሻ 
 
ɝɞɟ 𝐾ʜ = ʹ - ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ. ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ: 𝐼ʠʟ.ʝ = Ͳ,ͳͷ ∙ 𝐼ʜ. 2) Ʉɨɷɮɮɢɰɢɟɧɬ ɬɨɪɦɨɠɟɧɢɹ 𝐾ʡ ɨɩɪɟɞɟɥɹɟɬ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɡɚɳɢɬɵ ɤ ɩɨɜɪɟɠɞɟɧɢɹɦ ɩɪɢ ɩɪɨɬɟɤɚɧɢɢ ɬɨɤɚ ɧɚɝɪɭɡɤɢ. ȼɟɥɢɱɢɧɚ 𝐾ʡ ɜɵɛɢɪɚɟɬɫɹ ɫ ɭɱɟɬɨɦ ɨɬɫɬɪɨɣɤɢ ɡɚɳɢɬɵ ɨɬ ɬɨɤɨɜ ɧɟɛɚɥɚɧɫɚ, ɜɵɡɜɚɧɧɵɯ ɩɨɝɪɟɲɧɨɫɬɹɦɢ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ ɩɪɢ ɫɤɜɨɡɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɹɯ. 
Ɇɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɧɟɛɚɥɚɧɫɚ ɩɪɢ ɜɧɟɲɧɟɦ ɬɪɟɯɮɚɡɧɨɦ ɤɨɪɨɬɤɨɦ 
ɡɚɦɵɤɚɧɢɢ ɪɚɜɟɧ:   
  𝐼ʜʐሺʙʖሻ = ʙʏʞ ∙ 𝑓𝑖 ∙ ʙʝʓʜ ∙ 𝐼ʛʏʙʠ,                                                                           ሺͷ.͵ሻ 
 
ɝɞɟ ʙʏʞ = ʹ – ɤɨɷɮɮɢɰɢɟɧɬ ɚɩɟɪɢɨɞɢɱɟɫɤɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ;  𝑓𝑖 = Ͳ,ͳ - ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɩɨɝɪɟɲɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ; ʙʝʓʜ = Ͳ,ͷ - ɤɨɷɮɮɢɰɢɟɧɬ ɨɞɧɨɬɢɩɧɨɫɬɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ (0,5-ɞɥɹ 
ɨɞɧɨɬɢɩɵɧɯ ɌɌ, 1,0 ɞɥɹ ɪɚɡɧɵɯ ɌɌ); 𝐼ʛʏʙʠ - ɦɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɱɟɪɟɡ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɬɨɤɚ ɜ ɥɢɧɟɣɧɵɯ ɜɵɜɨɞɚɯ ɩɪɢ ɜɧɟɲɧɟɦ ɬɪɟɯɮɚɡɧɨɦ ɤɨɪɨɬɤɨɦ ɡɚɦɵɤɚɧɢɢ ɜ ɰɟɩɢ ɝɟɧɟɪɚɬɨɪɧɨɝɨ 
ɧɚɩɪɹɠɟɧɢɹ: 
 𝐼ʛʏʙʠ = 𝐸г′′𝑥𝑑′′ ∙ 𝐼ʜ.                                                                                                        ሺͷ.Ͷሻ 
 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɦɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɧɟɛɚɥɚɧɫɚ ɪɚɜɟɧ ɩɨ (5.3): 
  𝐼ʜʐሺʙʖሻ = ʹ ∙ Ͳ,ͳ ∙ Ͳ,ͷ ∙ ͳ,ͳ͵Ͳ,ʹʹ ∙ ͵͵ͷͶ = ͳ͹ʹʹ,͹ ʏ. 
 
Ʉɨɷɮɮɢɰɢɟɧɬ ɬɨɪɦɨɠɟɧɢɹ ɜɵɛɢɪɚɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ: 
 𝐾ʡ >  𝐼ʜʐሺʙʖሻ ∙ 𝐾ʜ𝐼ʡ ,                                                                                                    ሺͷ.ͷሻ 
 𝐾ʡ > ͳ͹ʹʹ,͹ ∙ ʹͳ͹ʹʹ͹ , 
 𝐾ʡ > Ͳ,ʹ,  
 
ɝɞɟ     𝐾ʜ = ʹ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ;       𝐼ʡ - ɬɨɤ ɬɪɟɯɮɚɡɧɨɝɨ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɧɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ. ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ 𝐾ʡ = Ͳ,͵. 
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3) ɍɫɬɚɜɤɚ ɧɚɱɚɥɶɧɨɝɨ ɬɨɪɦɨɠɟɧɢɹ (ɭɜɟɥɢɱɢɜɚɟɬ ɡɨɧɭ ɪɚɛɨɬɵ ɡɚɳɢɬɵ ɛɟɡ 
ɬɨɪɦɨɠɟɧɢɹ): 
 𝐼ʜʡ = 𝐼∗ʠʟʙʡ = Ͳ,ͳͷͲ,͵ = Ͳ,ͷ.                                                                                        ሺͷ.͸ሻ 
 
4) Ɍɨɪɦɨɡɧɨɣ ɬɨɤ ȼ ɨɩɪɟɞɟɥɹɟɬ ɬɨɱɤɭ ɢɡɥɨɦɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 
ɫɪɚɛɚɬɵɜɚɧɢɹ. ɉɪɢ ɜɵɛɨɪɟ ȼ ɞɨɥɠɧɨ ɜɵɩɨɥɧɹɬɶɫɹ ɭɫɥɨɜɢɟ: 
 ܤ ൒ 𝐼∗ʠʟʙʡ = Ͳ,ͳͷͲ,͵ = Ͳ,ͷ.                                                                                           ሺͷ.͹ሻ 
 
ɉɪɢɧɢɦɚɟɦ ɬɢɩɨɜɨɟ ɡɧɚɱɟɧɢɟ ɭɫɬɚɜɤɢ ȼ = 1,5 (ɩɪɢ ɷɬɨɦ ɭɫɥɨɜɢɟ 
ɜɵɩɨɥɧɹɟɬɫɹ). 
ɇɚ ɪɢɫɭɧɤɟ 5.1 ɩɪɢɜɟɞɟɧɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ 
ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ ɡɚɳɢɬɵ ɝɟɧɟɪɚɬɨɪɚ.  
 
 Ɋɢɫɭɧɨɤ 5.1 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ  
ɡɚɳɢɬɵ ɝɟɧɟɪɚɬɨɪɚ 
 
Ɂɚɳɢɬɚ ɞɟɣɫɬɜɭɟɬ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ, ɨɫɬɚɧɨɜ 
ɬɭɪɛɢɧɵ ɫɨ ɫɛɪɨɫɨɦ ɚɜɚɪɢɣɧɨ-ɪɟɦɨɧɬɧɵɯ ɡɚɬɜɨɪɨɜ ɢ ɧɚ ɩɭɫɤ ɩɨɠɚɪɨɬɭɲɟɧɢɹ 
ɝɟɧɟɪɚɬɨɪɚ. 
 
5.2.2 Зɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ  
 
Ɂɚɳɢɬɚ ɨɛɟɫɩɟɱɢɜɚɟɬ 100% ɨɯɜɚɬ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ, 
ɪɚɛɨɬɚɸɳɟɝɨ ɜ ɪɟɠɢɦɟ ɢɡɨɥɢɪɨɜɚɧɧɨɝɨ ɛɥɨɤɚ ɢ ɧɟ ɢɦɟɸɳɟɝɨ ɝɚɥɶɜɚɧɢɱɟɫɤɨɣ 
ɫɜɹɡɢ ɫ ɫɢɫɬɟɦɨɣ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ. 












ɋɪɚɛɚɬɵɜɚɧɢɟ ɩɪɢ I1<ȼ 




1) ɉɟɪɜɵɣ ɨɪɝɚɧ (U0) ɪɟɚɝɢɪɭɟɬ ɧɚ ɨɫɧɨɜɧɭɸ ɫɨɫɬɚɜɥɹɸɳɭɸ ɧɚɩɪɹɠɟɧɢɹ 
ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ U0 ɢ ɡɚɳɢɳɚɟɬ 85-95% ɜɢɬɤɨɜ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɫɨ 
ɫɬɨɪɨɧɵ ɮɚɡɧɵɯ ɜɵɜɨɞɨɜ; U0 ɜɤɥɸɱɚɟɬɫɹ ɧɚ ɧɚɩɪɹɠɟɧɢɟ ɧɭɥɟɜɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 3U0 Ɍɇ ɥɢɧɟɣɧɵɯ ɜɵɜɨɞɨɜ ɝɟɧɟɪɚɬɨɪɚ, ɢɡɦɟɪɹɟɦɨɟ 
ɨɛɦɨɬɤɨɣ «ɪɚɡɨɦɤɧɭɬɵɣ ɬɪɟɭɝɨɥɶɧɢɤ». 
ɇɚɩɪɹɠɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɨɪɝɚɧɚ ɨɫɧɨɜɧɨɣ ɝɚɪɦɨɧɢɤɢ ɜɵɛɢɪɚɟɬɫɹ ɢɡ 
ɭɫɥɨɜɢɹ ɨɬɫɬɪɨɣɤɢ ɨɬ ɞɟɣɫɬɜɭɸɳɟɝɨ ɡɧɚɱɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ ɧɭɥɟɜɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɫɧɨɜɧɨɣ ɱɚɫɬɨɬɵ ɨɛɭɫɥɨɜɥɟɧɧɨɝɨ ɷɥɟɤɬɪɨɫɬɚɬɢɱɟɫɤɨɣ 
ɢɧɞɭɤɰɢɟɣ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɛɥɨɤɚ ሺ𝑈ʝ Эʚ.ʠʡ.ሻ ɩɪɢ ɄɁ ɧɚ ɡɟɦɥɸ ɧɚ ɫɬɨɪɨɧɟ ȼɇ. 
Ɋɚɫɱɟɬ 𝑈ʝ Эʚ.ʠʡ. ɜɵɩɨɥɧɟɧ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɦɟɬɨɞɢɤɨɣ, ɪɟɤɨɦɟɧɞɨɜɚɧɧɨɣ Ɋɭɤɨɜɨɞɹɳɢɦɢ ɍɤɚɡɚɧɢɹɦɢ. 
ɋɯɟɦɚ ɡɚɦɟɳɟɧɢɹ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ, ɨɛɭɫɥɨɜɥɟɧɧɨɝɨ 
ɷɥɟɤɬɪɨɫɬɚɬɢɱɟɫɤɨɣ ɢɧɞɭɤɰɢɟɣ ɦɟɠɞɭ ɨɛɦɨɬɤɚɦɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɩɪɟɞɫɬɚɜɥɟɧɚ 
ɧɚ ɪɢɫɭɧɤɟ 5.2. 
 Ɋɢɫɭɧɨɤ 5.2 - ɋɯɟɦɚ ɡɚɦɟɳɟɧɢɹ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ, ɨɛɭɫɥɨɜɥɟɧɧɨɝɨ 
ɷɥɟɤɬɪɨɫɬɚɬɢɱɟɫɤɨɣ ɢɧɞɭɤɰɢɟɣ ɦɟɠɞɭ ɨɛɦɨɬɤɚɦɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ: ʠʒ – ɟɦɤɨɫɬɶ ɨɞɧɨɣ ɮɚɡɵ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɧɚ ɡɟɦɥɸ; ʠʡ – ɟɦɤɨɫɬɶ ɨɞɧɨɣ ɮɚɡɵ ɨɛɦɨɬɤɢ ɇɇ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚ ɡɟɦɥɸ; ʠʧ – ɟɦɤɨɫɬɶ ɲɢɧɨɩɪɨɜɨɞɚ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɡɟɦɥɟ; ʠଵ – ɟɦɤɨɫɬɶ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ ɫɨ ɫɬɨɪɨɧɵ ɝɟɧɟɪɚɬɨɪɚ. 
 
ɋɭɦɦɚɪɧɚɹ ɟɦɤɨɫɬɶ ɮɚɡɵ ɫɟɬɢ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ: 
  ܥΣ = ܥʡ + ʠʒ + ʠʧ + ʠଵ = Ͳ,ͲͲ͹͵ + Ͳ,͸ͷ + Ͳ,ͲͲͺ + Ͳ,Ͳͳͻͷ ==  Ͳ,͸ͺͷ мкʣ˗˃з˖,                                                                                                                     ሺͷ.ͺሻ  




ɝɞɟ     ʙ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɧɚɩɪɹɠɟɧɢɹ 𝑈଴ ɩɨ ɨɛɦɨɬɤɟ ȼɇ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ Ɋɭɤɨɜɨɞɹɳɢɦɢ ɍɤɚɡɚɧɢɹɦɢ ɞɥɹ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ, ɪɚɛɨɬɚɸɳɢɯ ɫ ɢɡɨɥɢɪɨɜɚɧɧɨɣ ɧɟɣɬɪɚɥɶɸ, ʙ = Ͳ,ͷ;     ʠʡሺ𝜇଴ሻ – ɟɦɤɨɫɬɶ ɦɟɠɞɭ ɨɛɦɨɬɤɚɦɢ ɜɵɫɲɟɝɨ ɢ ɧɢɡɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɨɞɧɨɣ 
ɮɚɡɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ʠʡሺ𝜇଴ሻ = Ͳ,ͲͲͻ мкʣ˗˃з˖ ; 
    𝑈଴ – ɧɚɩɪɹɠɟɧɢɟ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɩɪɢ ɡɚɦɵɤɚɧɢɢ ɧɚ ɡɟɦɥɸ ɧɚ ɫɬɨɪɨɧɟ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. ɉɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ: 
 𝑈଴ = ͳ͵ ∙ 𝑈ʜʝʛ ʑʜ √͵ = ͳ͵⁄ ∙ ʹͶʹ√͵ = Ͷ͸,͸ кʑ,                                                   ሺͷ.ͳͲሻ 
 
ɋɭɦɦɚɪɧɵɣ ɟɦɤɨɫɬɧɨɣ ɬɨɤ ɫɟɬɢ 10,5 ɤȼ: 
 𝐼𝐶 = ͳ,͹͵ ∙ 𝑈ʚ ∙ 𝜔 ∙ ʠΣ = ͸,Ͳʹ ʏ.                                                                       ሺͷ.ͳͳሻ 
 
ɇɚɩɪɹɠɟɧɢɟ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɧɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ ɩɪɢ 
ɨɞɧɨɮɚɡɧɵɯ ɡɚɦɵɤɚɧɢɹɯ ɧɚ ɫɬɨɪɨɧɟ 220 ɤȼ: 
 𝑈ʝ Эʚ.ʠʡ. = Ͳ,ͷ ∙ Ͷ͸͸ͲͲ ∙ Ͳ,ͲͲͻͲ,ͲͲͻ + Ͳ,͸ͺͷ = ͳͶ͵,ͷ ʑ.                                     ሺͷ.ͳʹሻ 
 
ɇɚɩɪɹɠɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɨɩɪɟɞɟɥɢɬɫɹ ɢɡ ɜɵɪɚɠɟɧɢɹ: 
 𝑈ʠʟ ൒ ʙʜʙʑ ∙ ͵݊ʡʜ ∙ 𝑈଴ Эʚ.ʠʡ,                                                                                      ሺͷ.ͳ͵ሻ 
 𝑈ʠʟ ൒ ͳ,ͷͲ,ͻͷ ∙ ͵ ∙ ͳͶ͵,ͷͳͲ,ͷ√͵ ∙ Ͳ,ͳ͵ , 
 𝑈ʠʟ ൒ ͵,͸͸, 
 
ɝɞɟ     ʙʜ = ͳ,ͷ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ;     ݊ʡʜ – ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɚɧɫɮɨɪɦɚɰɢɢ Ɍɇ;     ʙʑ = Ͳ,ͻͷ – ɤɨɷɮɮɢɰɢɟɧɬ ɜɨɡɜɪɚɬɚ.     𝑈଴ ɢɦɟɟɬ ɭɫɬɚɜɤɭ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɨ ɧɚɩɪɹɠɟɧɢɸ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ, ɪɟɝɭɥɢɪɭɟɦɭɸ ɜ ɞɢɚɩɚɡɨɧɟ ɨɬ 5 ɞɨ 20 ȼ. 
ɉɪɢɧɢɦɚɟɦ ɫɥɟɞɭɸɳɢɟ ɭɫɬɚɜɤɢ: 𝑈଴ଵ𝐺 ɫ ɭɫɬɚɜɤɨɣ 5 ȼ ɞɟɣɫɬɜɭɟɬ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 9,0 ɫ ɞɟɣɫɬɜɭɟɬ ɧɚ ɫɢɝɧɚɥ; 𝑈଴ଶ𝐺 ɫ ɭɫɬɚɜɤɨɣ 10 ȼ ɢ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 0,5 ɫ ɞɟɣɫɬɜɭɟɬ ɧɚ ɪɚɡɝɪɭɡɤɭ ɚɝɪɟɝɚɬɚ; 𝑈଴𝐺 ɫ ɭɫɬɚɜɤɨɣ ɪɚɜɧɨɣ 15 ȼ ɢ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 0,5 ɫ ɞɟɣɫɬɜɭɟɬ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, 
63 
 
ɝɚɲɟɧɢɟ ɩɨɥɟɣ ȽȽ ɢ ȼȽ ɢ ɨɫɬɚɧɨɜ ɬɭɪɛɢɧɵ ɫɨ ɫɛɪɨɫɨɦ ɚɜɚɪɢɣɧɨ-ɪɟɦɨɧɬɧɵɯ 
ɡɚɬɜɨɪɨɜ. 
2) ȼɬɨɪɨɣ ɨɪɝɚɧ 𝑈଴ଷ ɪɟɚɝɢɪɭɟɬ ɧɚ ɫɨɨɬɧɨɲɟɧɢɟ ɧɚɩɪɹɠɟɧɢɟ ɬɪɟɬɟɣ ɝɚɪɦɨɧɢɤɢ ɢ ɜ ɧɟɣɬɪɚɥɢ ɧɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ ɢ ɡɚɳɢɳɚɟɬ ɩɨɪɹɞɤɚ 30% ɜɢɬɤɨɜ 
ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɫɨ ɫɬɨɪɨɧɵ ɧɟɣɬɪɚɥɢ. 
Ⱦɥɹ ɨɪɝɚɧɚ 𝑈଴ଷ ɭɫɬɚɜɤɚ ɩɨ ɤɨɷɮɮɢɰɢɟɧɬɭ ɬɨɪɦɨɠɟɧɢɹ ɪɟɝɭɥɢɪɭɟɬɫɹ          ɨɬ 1 ɞɨ 3. 
Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɧɟɣɬɪɚɥɢ ɝɟɧɟɪɚɬɨɪɚ ɞɨ ɦɟɫɬɚ ɡɚɦɵɤɚɧɢɹ ɜ ɨɛɦɨɬɤɟ ɫɬɚɬɨɪɚ 
ɡɚɜɢɫɢɬ ɨɬ 𝐾ʡ: 
 ʤ = ͳʙʡ + ʹ.                                                                                                             ሺͷ.ͳͶሻ 
 
ɉɪɢ 𝐾ʡ = ͳ,ͳ ɨɪɝɚɧ 𝑈଴ଷ ɪɚɛɨɬɚɟɬ ɫɟɥɟɤɬɢɜɧɨ ɢ ɡɚɳɢɳɚɟɬ 32,3 % ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɫɨ ɫɬɨɪɨɧɵ ɧɟɣɬɪɚɥɢ. 
Ɂɚɳɢɬɚ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 0,5 ɫ ɞɟɣɫɬɜɭɟɬ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ 
ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ ɢ ɨɫɬɚɧɨɜ ɬɭɪɛɢɧɵ ɫɨ ɫɛɪɨɫɨɦ ɚɜɚɪɢɣɧɨ-ɪɟɦɨɧɬɧɵɯ 
ɡɚɬɜɨɪɨɜ. 
 
5.2.3 Зɚɳɢɬɚ ɨɬ ɩɨɜɵɲɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ  
 
1) ɍɫɬɚɜɤɚ ɡɚɳɢɬɵ U2> ɜɵɛɢɪɚɟɬɫɹ: 
 𝑈𝐶ʟଶ = ͳ,Ͷ ∙ 𝑈ʜ݊ʡʜ = ͳ,Ͷ ∙ ͳͲͷͲͲͳͲͷͲͲ/ͳͲͲ = ͳͶͲ ʑ.                                                        ሺͷ.ͳͷሻ 
 
2) ȼ ɞɨɩɨɥɧɟɧɢɟ ɤ ɜɵɲɟɭɤɚɡɚɧɧɨɣ ɡɚɳɢɬɟ ɧɚ ɝɟɧɟɪɚɬɨɪɟ ɩɪɟɞɭɫɦɨɬɪɟɧ 
ɜɬɨɪɨɣ ɨɪɝɚɧ U1> ɫ ɭɫɬɚɜɤɨɣ ͳ,ʹ ∙ 𝑈ʜ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɣ ɞɥɹ ɪɚɛɨɬɵ ɜ ɪɟɠɢɦɟ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɢɥɢ ɩɪɢ ɫɛɪɨɫɟ ɧɚɝɪɭɡɤɢ. 
U1> ɜɜɨɞɢɬɫɹ ɜ ɪɚɛɨɬɭ ɜ ɪɟɠɢɦɟ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɝɟɧɟɪɚɬɨɪɚ. 
ɍɫɬɚɜɤɚ U1> ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ: 
 𝑈𝐶ʟଵ = ͳ,ʹ ∙ 𝑈ʜ݊ʡʜ = ͳ,ʹ ∙ ͳͲͷͲͲͳͲͷͲͲ/ͳͲͲ = ͳʹͲ ʑ.                                                        ሺͷ.ͳ͸ሻ 
 
ɍɫɬɚɜɤɚ ɨɪɝɚɧɚ ɬɨɤɚ, ɤɨɧɬɪɨɥɢɪɭɸɳɟɝɨ ɨɬɫɭɬɫɬɜɢɟ ɬɨɤɚ ɜ ɰɟɩɢ ɝɟɧɟɪɚɬɨɪɚ 
ɢ ɧɚ ɫɬɨɪɨɧɟ 220 ɤȼ ɩɪɢɧɢɦɚɟɬɫɹ ɦɢɧɢɦɚɥɶɧɨɣ ɢ ɪɚɜɧɨɣ Ͳ,Ͳͻ ∙ 𝐼ʜ. Ɂɚɳɢɬɚ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 0,5 ɫ ɞɟɣɫɬɜɭɟɬ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ 







5.2.4 Зɚɳɢɬɚ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 
ɩɟɪɟɝɪɭɡɨɤ ɢ ɜɧɟɲɧɢɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ  
 
Ɂɚɳɢɬɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɥɢɤɜɢɞɚɰɢɢ ɧɟɞɨɩɭɫɬɢɦɵɯ ɩɟɪɟɝɪɭɡɨɤ 
ɝɟɧɟɪɚɬɨɪɚ ɬɨɤɚɦɢ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɩɪɢ ɜɧɟɲɧɢɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 
ɦɟɠɞɭɮɚɡɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɹɯ ɢ ɞɪɭɝɢɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɪɟɠɢɦɚɯ 
ɷɧɟɪɝɨɫɢɫɬɟɦɵ, ɚ ɬɚɤɠɟ ɩɪɢ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɹɯ ɜ ɫɚɦɨɦ 
ɝɟɧɟɪɚɬɨɪɟ. 
Ɂɚɳɢɬɚ ɪɟɚɝɢɪɭɟɬ ɧɚ ɨɬɧɨɫɢɬɟɥɶɧɵɣ ɬɨɤ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 𝐼∗ଶ: 
 𝐼∗ଶ = 𝐼ଶ𝐼ʜ ,                                                                                                                    ሺͷ.ͳ͹ሻ 
 
ɝɞɟ     𝐼ଶ – ɬɨɤ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɜ ɩɟɪɜɢɱɧɨɣ ɰɟɩɢ ɝɟɧɟɪɚɬɨɪɚ,      𝐼ʜ – ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɝɟɧɟɪɚɬɨɪɚ ɜ ɩɟɪɜɢɱɧɨɣ ɰɟɩɢ. Ⱦɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɧɟɫɢɦɦɟɬɪɢɱɧɨɝɨ ɪɟɠɢɦɚ ɩɪɢ ɧɟɢɡɦɟɧɧɨɦ 
ɡɧɚɱɟɧɢɢ ɬɨɤɚ 𝐼ଶ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɜɵɪɚɠɟɧɢɟɦ: 
 𝐼∗ଶ = ܣ𝐼∗ଶଶ ,                                                                                                                  ሺͷ.ͳͺሻ 
 
ɝɞɟ     ܣ = ʹͲ – ɩɚɪɚɦɟɬɪ, ɡɚɞɚɧɧɵɣ ɡɚɜɨɞɨɦ-ɢɡɝɨɬɨɜɢɬɟɥɟɦ. 
Ɂɚɳɢɬɚ ɫɨɞɟɪɠɢɬ ɫɥɟɞɭɸɳɢɟ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɨɪɝɚɧɵ: 
1)  ɋɢɝɧɚɥɶɧɵɣ ɨɪɝɚɧ ሺ𝐼ଶʠʗʒʜሻ ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ 𝐼ଶ ɜɵɲɟ ɡɧɚɱɟɧɢɹ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 
(ɞɟɣɫɬɜɭɟɬ ɧɚ ɫɢɝɧɚɥ). 
ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ ɫɢɝɧɚɥɶɧɨɝɨ ɨɪɝɚɧɚ: 𝐼∗ଶʠʗʒʜ = Ͳ,Ͳͺ; 𝐼ଶʠʗʒʜ = Ͳ,Ͳͺ ∙ 𝐼ʜ. 2) ɉɭɫɤɨɜɨɣ ɨɪɝɚɧ ሺ𝐼ଶʞʢʠʙሻ ɫɪɚɛɚɬɵɜɚɟɬ ɛɟɡ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɡɧɚɱɟɧɢɹ 𝐼ଶ  ɜɵɲɟ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ ɨɫɭɳɟɫɬɜɥɹɟɬ ɩɭɫɤ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ. Ɍɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɭɫɤɨɜɨɝɨ ɨɪɝɚɧɚ ɜɵɛɢɪɚɟɬɫɹ ɩɨ 
ɭɫɥɨɜɢɸ ɨɛɟɫɩɟɱɟɧɢɹ ɧɚɞɟɠɧɨɝɨ ɩɭɫɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɩɪɢ  ݐʛʏʙʠ = ͸ͲͲ с. ɉɪɢ ɷɬɨɦ: 
 𝐼∗ଶ = √ʏݐ = √ ʹͲ͸ͲͲ = Ͳ,ͳͺ.                                                                                   ሺͷ.ͳͻሻ 
 
ɍɫɬɚɜɤɚ ɪɚɜɧɚ: 
 𝐼∗ଶʞʢʠʙ = 𝐼∗ଶʙʜ = Ͳ,ͳͺͳ,ʹ = Ͳ,ͳͷʹ,                                                                           ሺͷ.ʹͲሻ 
 
ɝɞɟ     ʙʜ = ͳ,ʹ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ. 
65 
 
𝐼ଶʞʢʠʙ = Ͳ,ͳͷ ∙ 𝐼ʜ.                                                                                                  ሺͷ.ʹͳሻ 
 
ɉɪɢ ɷɬɨɦ ɞɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɟɪɟɝɪɭɡɤɢ ɦɨɠɟɬ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧɚ ɩɨ 
ɬɟɩɥɨɜɨɦɭ ɞɟɣɫɬɜɢɸ ɬɨɤɚ, ɪɚɜɧɨɝɨ 𝐼∗ଶʞʢʠʙ = Ͳ,ͳͷ: 
 ݐʓʝʞ = ʹͲͲ,ͳͷʹଶ ≈ ͺͺͲ с.                                                                                       ሺͷ.ʹʹሻ 
 
3) ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ ɫɪɚɛɚɬɵɜɚɟɬ ɩɪɢ ɭɞɚɥɟɧɧɵɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 
ɪɟɠɢɦɚɯ, ɫɨɩɪɨɜɨɠɞɚɸɳɢɯɫɹ ɬɨɤɚɦɢ ɩɟɪɟɝɪɭɡɤɢ 𝐼ଶ ɫ ɡɚɜɢɫɢɦɨɣ ɨɬ ɬɨɤɚ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ, ɨɩɪɟɞɟɥɹɟɦɨɣ ɭɪɚɜɧɟɧɢɟɦ: 
 ݐʠʟ = ʹͲሺ𝐼∗ଶሻଶ ,                                                                                                            ሺͷ.ʹ͵ሻ 
 ʏʗʝ = ʹͲ = 𝐼∗ଶଶ ∙ ݐʠʟ.                                                                                           ሺͷ.ʹͶሻ 
 
Ⱦɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɪɨɬɟɤɚɧɢɹ ɬɨɤɨɜ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 
ɜ ɝɟɧɟɪɚɬɨɪɟ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 5.1. 
 
Ɍɚɛɥɢɰɚ 5.1-Ⱦɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɪɨɬɟɤɚɧɢɹ ɬɨɤɨɜ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɜ ɝɟɧɟɪɚɬɨɪɟ 
Ʉɪɚɬɧɨɫɬɶ ɩɟɪɟɝɪɭɡɤɢ ɩɨ ɬɨɤɭ 
ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 
I2/Iɧ 
1,0 0,6 0,5 0,4 0,3 0,2 
Ⱦɥɢɬɟɥɶɧɨɫɬɶ (ɫ) 20 55 80 125 220 500 
 
ɏɚɪɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɡɚɳɢɬɵ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ ɢ ɜɧɟɲɧɢɯ 
ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ (I2) ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 5.3. 














ɂɫɯɨɞɹ ɢɡ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɜɪɟɦɹ 
ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɪɢɧɢɦɚɟɦ: t ɦɢɧ. = 20 ɫ, t ɦɚɤɫ. = 600 ɫ. 
ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ ɢɦɢɬɢɪɭɟɬ ɩɪɨɰɟɫɫ ɨɯɥɚɠɞɟɧɢɹ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ 
ɩɨɫɥɟ ɭɫɬɪɚɧɟɧɢɹ ɩɟɪɟɝɪɭɡɤɢ ɩɨ ɷɤɫɩɨɧɟɧɰɢɚɥɶɧɨɦɭ ɡɚɤɨɧɭ. ɉɪɢ ɷɬɨɦ 
ɩɪɨɦɟɠɭɬɨɤ ɜɪɟɦɟɧɢ, ɡɚ ɤɨɬɨɪɵɣ ɩɟɪɟɝɪɟɜ ɝɟɧɟɪɚɬɨɪɚ ɫɧɢɠɚɟɬɫɹ ɨɬ ɦɚɤɫɢɦɚɥɶɧɨ 
ɞɨɩɭɫɬɢɦɨɣ ɜɟɥɢɱɢɧɵ ɞɨ 0,135 ɨɬ ɷɬɨɣ ɜɟɥɢɱɢɧɵ, ɭɫɥɨɜɧɨ ɧɚɡɵɜɚɟɬɫɹ ɜɪɟɦɟɧɟɦ 
«ɩɨɥɧɨɝɨ ɨɯɥɚɠɞɟɧɢɹ» (Iɨɯɥ) ɢ ɪɟɝɭɥɢɪɭɟɬɫɹ ɜ ɞɢɚɩɚɡɨɧɟ ɨɬ 10 ɞɨ 999 ɫ. Эɬɨɬ 
ɩɚɪɚɦɟɬɪ ɜɵɫɬɚɜɥɹɟɬɫɹ ɫɨɝɥɚɫɧɨ ɭɤɚɡɚɧɢɹɦ ɡɚɜɨɞɚ-ɢɡɝɨɬɨɜɢɬɟɥɹ (tɨɯɥ = 100ɫ). 
4) Ɉɪɝɚɧ ɬɨɤɨɜɨɣ ɨɬɫɟɱɤɢ  ሺ𝐼ଶʝʡʠሻ ɫɪɚɛɚɬɵɜɚɟɬ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ 𝐼ଶ ɜɵɲɟ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɨɪɝɚɧɚ ɢ ɹɜɥɹɟɬɫɹ ɡɚɳɢɬɨɣ ɨɬ ɜɧɟɲɧɢɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ. 
Ɍɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɨɪɝɚɧɚ ɨɬɫɟɱɤɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɫɥɟɞɭɸɳɢɯ ɭɫɥɨɜɢɣ: 
1. ɂɡ ɭɫɥɨɜɢɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɩɟɪɟɝɪɟɜɚ ɪɨɬɨɪɚ ɩɪɢ ɩɪɨɬɟɤɚɧɢɢ ɬɨɤɚ 
ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ; 
2. ɂɡ ɭɫɥɨɜɢɹ ɨɛɟɫɩɟɱɟɧɢɹ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɩɪɢ ɞɜɭɯɮɚɡɧɨɦ 
ɤɨɪɨɬɤɨɦ ɡɚɦɵɤɚɧɢɢ ɧɚ ɲɢɧɚɯ ȼɇ ɛɥɨɤɚ ɢ ɧɚ ɨɬɯɨɞɹɳɢɯ BɅ. 
3. ɂɡ ɭɫɥɨɜɢɹ ɫɨɝɥɚɫɨɜɚɧɢɹ ɩɨ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɢ ɜɪɟɦɟɧɢ ɞɟɣɫɬɜɢɹ ɫ 
ɡɚɳɢɬɚɦɢ BJI. 
ɉɨ ɩɟɪɜɨɦɭ ɭɫɥɨɜɢɸ: ɜɵɛɨɪ ɬɨɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɤɪɢɜɨɣ 
ɩɪɟɞɟɥɶɧɨɣ ɞɥɢɬɟɥɶɧɨɫɬɢ ɩɪɨɬɟɤɚɧɢɹ ɱɟɪɟɡ ɝɟɧɟɪɚɬɨɪ ɬɨɤɨɜ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 
ɉɨ ɜɬɨɪɨɦɭ ɭɫɥɨɜɢɸ:  
ɚ) ɩɨ ɭɫɥɨɜɢɸ ɨɛɟɫɩɟɱɟɧɢɹ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɩɪɢ ɞɜɭɯɮɚɡɧɵɯ ɤɨɪɨɬɤɢɯ 
ɡɚɦɵɤɚɧɢɹɯ ɧɚ ɲɢɧɚɯ ȼɇ ɛɥɨɤɚ: 
 𝐼ଶʠ.ʖ. ൑ 𝐼ଶଶ𝐾ʦ = ͳͳ,͵ ∙ ሺ𝑥𝑑′′ + 𝑥ʒ + 𝑥ʡሻ = ͳͳ,͵ ∙ ሺͲ,ʹʹ + Ͳ,͵͸ + Ͳ,ͳ͵ሻ == ͳ,Ͳͺ о. е. ,                                                                                     ሺͷ.ʹͷሻ  
 
ɝɞɟ     𝑥𝑑′′ - ɫɜɟɪɯɩɟɪɟɯɨɞɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ ɩɨ ɩɪɨɞɨɥɶɧɨɣ ɨɫɢ;      𝑥ʒ - ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɚ;      𝑥ʡ - ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɜ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɟɞɢɧɢɰɚɯ. ɛ) ɩɨ ɭɫɥɨɜɢɸ ɨɛɟɫɩɟɱɟɧɢɹ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɤ ɩɨɜɪɟɠɞɟɧɢɹɦ ɜ ɤɨɧɰɟ 
ɥɢɧɢɣ 220 ɤȼ ɩɪɢ ɨɬɤɥɸɱɟɧɢɢ ɜɵɤɥɸɱɚɬɟɥɟɣ ɧɚ ɩɪɨɬɢɜɨɩɨɥɨɠɧɨɦ ɤɨɧɰɟ ȼɅ ɢ 
ɪɚɛɨɬɟ ɜɫɟɯ ɝɟɧɟɪɚɬɨɪɨɜ: 
 𝐼ଶʠ.ʖ. ൑ 𝐼ଶʛʗʜଶ𝐾ʦ = 𝐼ʛʗʜଶ𝐾ʦ ∙ √͵.                                                                                     ሺͷ.ʹ͸ሻ 
 




𝐼ଶʠ.ʖ. ൑ ʹ ∙ 𝐼ʙʖሺଶሻ ∙ ʙʡ√͵ʙʦ =  ʹ ∙ Ͳ,Ͷͺͷ ∙ ͳͲ,ͷ√͵ͳ,ʹ =   ͹,ͳͺ кʏ                                  ሺͷ.ʹ͹ሻ     
 
ɉɨ ɬɪɟɬɶɟɦɭ ɭɫɥɨɜɢɸ: ɬɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɜɵɛɢɪɚɟɬɫɹ ɢɫɯɨɞɹ ɢɡ 
ɫɨɝɥɚɫɨɜɚɧɢɹ ɩɨ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɫ ɪɟɡɟɪɜɧɵɦɢ ɡɚɳɢɬɚɦɢ ɥɢɧɢɢ. ȼ ɫɜɹɡɢ ɫ 
ɨɬɫɭɬɫɬɜɢɟɦ ɧɟɨɛɯɨɞɢɦɵɯ ɞɚɧɧɵɯ ɩɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɨ ɜɬɨɪɨɦɭ 
ɭɫɥɨɜɢɸ. 
Ɉɬɫɟɱɤɚ ɞɟɣɫɬɜɭɟɬ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 8,5 ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɛɥɨɱɧɵɯ 
ɜɵɤɥɸɱɚɬɟɥɟɣ 220 ɤȼ ɢ ɜɵɤɥɸɱɚɬɟɥɟɣ Ɍɋɇ, ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 9,0 ɫ ɧɚ 
ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ ɢ ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 
 
5.2.5 Зɚɳɢɬɚ ɨɬ ɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ  
 
Ɂɚɳɢɬɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɥɢɤɜɢɞɚɰɢɢ ɧɟɞɨɩɭɫɬɢɦɵɯ ɩɟɪɟɝɪɭɡɨɤ ɨɛɦɨɬɨɤ 
ɫɬɚɬɨɪɚ. Ɂɚɳɢɬɚ ɜɵɩɨɥɧɟɧɚ ɫ ɡɚɜɢɫɢɦɨɣ ɨɬ ɬɨɤɚ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ ɢ ɫɨɞɟɪɠɢɬ 
ɫɥɟɞɭɸɳɢɟ ɮɭɧɤɰɨɧɚɥɶɧɵɟ ɨɪɝɚɧɵ: 
1) ɋɢɝɧɚɥɶɧɵɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ 
ɜɪɟɦɟɧɢ ɩɪɢ ɭɜɟɥɟɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɡɧɚɱɟɧɢɹ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ 
ɞɟɣɫɬɜɭɸɳɢɣ ɜ ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɭɸ ɫɢɝɧɚɥɢɡɚɰɢɸ. 
ɍɫɬɚɜɤɚ ɫɢɝɧɚɥɶɧɨɝɨ ɨɪɝɚɧɚ: 
 𝐼ʠʗʒʜ = 𝐾ʜ ∙ 𝐼ʜ𝐾ʑ = ͳ,Ͳͷ ∙ 𝐼ʜͲ,ͻͺ = ͳ,Ͳ͹ ∙ 𝐼ʜ,                                                             ሺͷ.ʹͺሻ 
 
ɝɞɟ     𝐾ʜ = ͳ,Ͳͷ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ;     𝐾ʑ = Ͳ,ͻͺ – ɤɨɷɮɮɢɰɢɟɧɬ ɜɨɡɜɪɚɬɚ. ȼɵɞɟɪɠɤɚ ɜɪɟɦɟɧɢ ݐ = Ͳ,ͻ с. 
2) ɉɭɫɤɨɜɨɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɛɟɡ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɩɪɢ 
ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ ɨɫɭɳɟɫɬɜɥɹɸɳɢɣ ɩɭɫɤ 
ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ. 
ɍɫɬɚɜɤɚ ɩɭɫɤɨɜɨɝɨ ɨɪɝɚɧɚ: 
 𝐼ଵʞʢʠʙ = ͳ,Ͳͺ ∙ 𝐼ʜͲ,ͻͺ = ͳ,ͳ ∙ 𝐼ʜ.                                                                               ሺͷ.ʹͻሻ 
 
3) ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ ɫɪɚɛɚɬɵɜɚɟɬ ɫ ɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ. 
ɍɫɬɚɜɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɢɧɬɟɝɪɚɥɶɧɨɣ 






Ɍɚɛɥɢɰɚ 5.2 - ɍɫɬɚɜɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ, ɨɩɪɟɞɟɥɹɟɦɚɹ ɩɨ ɢɧɬɟɝɪɚɥɶɧɨɣ 
ɩɟɪɟɝɪɭɡɨɱɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ 
Ʉɪɚɬɫɧɨɫɬɶ 
ɩɟɪɟɝɪɭɡɤɢ 𝐼 𝐼ʜ⁄  1,1 1,15 1,2 1,25 1,3 1,4 1,5 2,0 Ⱦɥɢɬɟɥɶɧɨɫɬɶ 
ɩɟɪɟɝɪɭɡɤɢ (ɫ) 3600 900 360 300 240 120 60 1 
 
ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɡɚɳɢɬɵ ɨɬ ɫɢɦɦɟɬɪɢɱɧɵɯ 
ɩɟɪɟɝɪɭɡɨɤ ሺ𝐼ଵሻ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 5.4. 
 
 Ɋɢɫɭɧɨɤ 5.4 - ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ  
ɡɚɳɢɬɵ ɨɬ ɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ ሺ𝐼ଵሻ 
 
ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ ɡɚɳɢɬɵ ɱɟɪɟɡ ɨɬɤɥɸɱɚɸɳɢɣ ɨɪɝɚɧ ɞɟɣɫɬɜɭɟɬ ɧɚ 
ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ ȽȽ ɢ ȼȽ. 
ɍɫɬɚɜɤɚ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɨɬɤɥɸɱɚɸɳɟɝɨ ɨɪɝɚɧɚ ɩɪɢɧɢɦɚɟɬɫɹ 
ɦɢɧɢɦɚɥɶɧɨɣ ɢ ɪɚɜɧɨɣ 0,01 ɫ. 
4) Ɉɪɝɚɧ ɬɨɤɨɜɨɣ ɨɬɫɟɱɤɢ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ 
ɜɪɟɦɟɧɢ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɡɧɚɱɟɧɢɹ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ. 
ɍɫɬɚɜɤɚ ɨɪɝɚɧɚ ɨɬɫɟɱɤɢ:  
 𝐼ଵʝʡʠ = ͳ,ʹ ∙ 𝐼ʜʝʛͲ,ͻͺ = ͳ,ʹʹͶ ∙ 𝐼ʜʝʛ,                                                                      ሺͷ.͵Ͳሻ 
 
Ɍɨɤɨɜɚɹ ɨɬɫɟɱɤɚ ɜɵɩɨɥɧɟɧɚ ɫ ɩɭɫɤɨɦ ɩɨ ɦɢɧɢɦɚɥɶɧɨɦɭ ɧɚɩɪɹɠɟɧɢɸ. 
ɇɚɩɪɹɠɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɪɢɧɹɬɨ ɪɚɜɧɵɦ: 

















Ɉɬɫɟɱɤɚ ɞɟɣɫɬɜɭɟɬ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 8,5 ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɛɥɨɱɧɵɯ 
ɜɵɤɥɸɱɚɬɟɥɟɣ 220 ɤȼ ɢ ɜɵɤɥɸɱɚɬɟɥɟɣ Ɍɋɇ, ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 9,0 ɫ ɧɚ 
ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ ɢ ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 
 
5.2.6 Ⱦɢɫɬɚɧɰɢɨɧɧɚɹ ɡɚɳɢɬɚ ɝɟɧɟɪɚɬɨɪɚ   
 
Ɂɚɳɢɬɚ ɜɵɩɨɥɧɹɟɬɫɹ ɧɚ ɨɫɧɨɜɟ ɞɢɫɬɚɧɰɢɨɧɧɵɯ ɨɪɝɚɧɨɜ ɢ ɩɨɞɤɥɸɱɚɟɬɫɹ ɤ 
ɢɡɦɟɪɢɬɟɥɶɧɵɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɦ ɬɨɤɚ ɜ ɧɟɣɬɪɚɥɢ ɝɟɧɟɪɚɬɨɪɚ ɢ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɦ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ. 
ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɞɚɟɬɫɹ ɜ ɜɢɞɟ ɤɪɭɝɚ, ɪɚɫɩɨɥɨɠɟɧɧɨɝɨ ɜ I ɢ 
II ɤɜɚɞɪɚɧɬɟ ɫɨ ɫɦɟɳɟɧɢɟɦ ɜ III ɢ IV ɤɜɚɞɪɚɧɬ ɤɨɦɩɥɟɤɫɧɨɣ ɩɥɨɫɤɨɫɬɢ 
ɫɨɩɪɨɬɢɜɥɟɧɢɣ. 
1) ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɟɪɜɨɣ ɫɬɭɩɟɧɢ ɜɵɛɢɪɚɟɬɫɹ ɩɨ 
ɭɫɥɨɜɢɸ ɨɛɟɫɩɟɱɟɧɢɹ ɞɟɣɫɬɜɢɹ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ ɧɟ ɛɨɥɟɟ 1ɫ. ɍɤɚɡɚɧɧɚɹ 
ɜɵɞɟɪɠɤɚ ɜɪɟɦɟɧɢ ɩɪɢɧɢɦɚɟɬɫɹ ɩɨ ɭɫɥɨɜɢɸ ɫɨɝɥɚɫɨɜɚɧɢɹ ɫ ɩɟɪɜɵɦɢ ɫɬɭɩɟɧɹɦɢ 
ɡɚɳɢɬ ɥɢɧɢɣ, ɨɬɯɨɞɹɳɢɯ ɨɬ ɲɢɧ ȽЭɋ. 
ɋɨɝɥɚɫɨɜɚɧɢɟ ɩɪɨɢɡɜɨɞɢɬɫɹ ɞɥɹ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ ɧɚ ɲɢɧɚɯ 220 ɤȼ ȽЭɋ 
ɨɞɧɨɝɨ ɛɥɨɤɚ. 𝑍ଵ, ɩɪɢɜɟɞɟɧɧɨɟ ɤ ɧɚɩɪɹɠɟɧɢɸ 220 ɤȼ, ɦɨɠɟɬ ɛɵɬɶ ɩɪɢɧɹɬɨ: ɚ) ɩɨ ɫɨɝɥɚɫɨɜɚɧɢɸ ɫ ɩɟɪɜɨɣ ɫɬɭɩɟɧɶɸ ɡɚɳɢɬ ȼɅ 220 ɤȼ Ƚɷɫɷɪɫɤɚɹ ȽЭɋ: 
 𝑍ଵ ൑ Ͳ,ͺ ∙ 𝑍ʡ + Ͳ,ͺ𝐾ʡ ∙ 𝑍ଵʚ′ = Ͳ,ͺ ∙ ʹʹ,ͳ + Ͳ,ͷͺ ∙ Ͷ,ͷ = ͳͺ,Ͷ ʝм,                   ሺͷ.͵ʹሻ 
 
ɝɞɟ     𝐾ʡ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ, ɱɬɨ ɥɢɧɢɢ ɩɚɪɚɥɥɟɥɶɧɵ; 
    𝑍ʡ – ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɪɚɫɮɨɪɦɚɬɨɪɚ, ɩɪɢɜɟɞɟɧɧɨɟ ɤ ɧɚɩɚɪɹɠɟɧɢɸ ɫɬɨɪɨɧɵ 
220 ɤȼ; 
 𝑍ʡ = Ͳ,ͳͲͷ ∙ ʹ͵Ͳ͸͵ ଶ = ʹʹ,ͳ ʝм.                                                                          ሺͷ.͵͵ሻ 
 
ȼ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɟɞɢɧɢɰɚɯ, ɩɪɢɜɟɞɟɧɧɵɯ ɤ ɧɨɦɢɧɚɥɶɧɵɦ ɩɚɪɚɦɟɬɪɚɦ 
ɝɟɧɟɪɚɬɨɪɚ: 
 𝑍ଵ о.е. ൑ Ͳ,ͺ ∙ Ͳ,ͳͲͷ ∙ ͸ͳ͸͵ + Ͳ,ͷͺ ∙ ͸ͳʹ͵Ͳଶ ∙ Ͷ,ͷ = Ͳ,ͲͺͶ,                                     ሺͷ.͵Ͷሻ 
 𝑍ଵ ɜ ɩɟɪɜɢɱɧɵɯ Ɉɦɚɯ ɫɨɫɬɚɜɢɬ: 
 𝑍ଵ = 𝑍ଵ о.е. ∙ 𝑍˄ = Ͳ,ͲͺͶ ∙ ͳ,ͺ = Ͳ,ͳͷ ʝм,                                                        ሺͷ.͵ͷሻ 
 




𝑍ଵ𝐶ଷ = 𝑍ଵ ∙ ݊ʡ݊ʜ = Ͳ,ͳͷ ∙ ͶͲͲͲͷͳͲ,ͷͲ,ͳ = ͳ,ͳͶ ʝм.                                                      ሺͷ.͵͸ሻ 
 
ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ 𝑍ଵ = ͳ,ʹ ʝм. 
2) Ɏɭɧɤɰɢɹ ∆𝑍  ɨɬɥɢɱɚɟɬ ɩɨɜɪɟɠɞɟɧɢɟ ɨɬ ɤɚɱɚɧɢɣ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ ɩɨ 
ɫɤɨɪɨɫɬɢ ɨɬɧɨɫɢɬɟɥɶɧɨɝɨ ɢɡɦɟɧɟɧɢɹ ɩɨɥɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ. ɍɫɬɚɜɤɚ ɮɭɧɤɰɢɢ ∆𝑍 , ɜ ɫɜɹɡɢ ɫ ɨɬɫɭɬɫɬɜɢɟɦ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ, ɩɪɢɧɢɦɚɟɬɫɹ ɢɫɯɨɞɹ ɢɡ ɞɚɧɧɵɯ, 
ɪɚɫɫɱɢɬɚɧɧɵɯ ɪɚɧɟɟ, ∆𝑍 = ͵Ͳ ʝмсек. 
3) ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɜɬɨɪɨɣ ɫɬɭɩɟɧɢ ɜɵɛɢɪɚɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ 
ɨɬɫɬɪɨɣɤɢ ɨɬ ɪɟɠɢɦɚ ɧɚɝɪɭɡɤɢ ɢ ɪɟɠɢɦɚ ɮɨɪɫɢɪɨɜɤɢ ɜɨɡɛɭɠɞɟɧɢɹ. 
ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɧɚɝɪɭɡɤɢ ɜ ɧɨɪɦɚɥɶɧɨɦ ɪɟɠɢɦɟ: 
 𝑍ʜʏʒʟ = 𝑈ʜʝʛ√͵ ∙ 𝐼ʜʏʒʟ = ͳͲ,ͷ ∙ ͳͲଷ√͵ ∙ ͵͵ͷͶ = ͳ,ͺͶ ʝм,                                                  ሺͷ.͵͹ሻ 
 
Ƚɞɟ    𝐼ʜʏʒʟ – ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɫɬɚɬɨɪɚ, А. Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɧɚɝɪɭɡɤɢ ɜ ɪɟɠɢɦɟ ɮɨɪɫɢɪɨɜɤɢ 
ɜɨɡɛɭɠɞɟɧɢɹ ɝɟɧɟɪɚɬɨɪɚ ɜɵɩɨɥɧɹɟɬɫɹ ɪɚɫɱɟɬ ɬɨɤɚ ɫɬɚɬɨɪɚ ɩɪɢ ɞɜɨɣɧɨɦ ɬɨɤɟ 
ɜɨɡɛɭɠɞɟɧɢɹ ሺʹ ∙ 𝐼ʑ.ʜ.ሻ ɢ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɡɚɠɢɦɚɯ ɫɬɚɬɨɪɚ Ͳ,ͻͷ ∙ 𝑈ʜ (ɛɟɡ ɭɱɟɬɚ ɧɚɫɵɳɟɧɢɹ): 
 𝐼ʣ = ʹ ∙ 𝐼ʑ.ʜʝʛ𝐼ʑ.ʤ.ʤ. − Ͳ,ͻͷ𝑥𝑑 = ʹ ∙ ʹ − Ͳ,ͻͷͲ,ͻ͵ = ͵,ʹ͹,                                                ሺͷ.͵ͺሻ 
 
ɝɞɟ     𝐼ʑ.ʤ.ʤ. – ɬɨɤ ɪɨɬɨɪɚ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ, А;     𝑥𝑑 – ɫɢɧɯɪɨɧɧɨɟ ɢɧɞɭɤɬɢɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ ɩɨ ɩɪɨɞɨɥɶɧɨɣ ɨɫɢ. 
ɋ ɭɱɟɬɨɦ ɧɚɫɵɳɟɧɢɹ ɦɚɲɢɧɵ ɜɟɥɢɱɢɧɚ ɬɨɤɚ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɜ ɪɟɠɢɦɟ 
ɮɨɪɫɢɪɨɜɤɢ ɫɨɫɬɚɜɢɬ ʹ,ͷ ∙ 𝐼ʜʝʛ. ɋɨɨɬɜɟɬɫɬɜɟɧɧɨ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɧɚɝɪɭɡɤɢ ɜ ɷɬɨɦ ɪɟɠɢɦɟ: 
 𝑍ʜʏʒʟ.ʣ = Ͳ,ͻͷ ∙ 𝑈ʜ𝐼ʣ = Ͳ,ͻͷ ∙ ͳʹ,ͷ = Ͳ,͵ͺ о. е. ,                                                   ሺͷ.͵ͻሻ 
 𝑐݋ݏ𝜑 ʜʏʒʟ.ʣ = 𝑐݋ݏ𝜑ʜͲ,ͻͷ ∙ 𝐼ʣ = Ͳ,ͺͲ,ͻͷ ∙ ʹ,ͷ = Ͳ,͵ͷͺ.                                               ሺͷ.ͶͲሻ 
 




𝑍𝐶 ʖ𝐼𝐼 = 𝑍ʜʏʒʟ.ʣʙʜ = Ͳ,͵ͺͳ,ͳ = Ͳ,͵ͷо. е.,                                                                 ሺͷ.Ͷͳሻ 
 𝑍𝐶 ʖ𝐼𝐼 = 𝑍𝐼𝐼 о.е. ∙ 𝑍ʐ = Ͳ,͵ͷ ∙ ͳͲ,ͷଶ͸ͳ = Ͳ,͸͵ ʝм.                                               ሺͷ.Ͷʹሻ 
 
Ɂɧɚɱɟɧɢɟ ɭɫɬɚɜɤɢ ɪɟɥɟ ɫɨɫɬɚɜɢɬ: 
 𝑍𝐶 ʖ𝐼𝐼 = 𝑍ʠ.ʖ.𝐼𝐼 ∙ ݊ʡ݊ʜ = Ͳ,͸͵ ∙ ͶͲͲͲ/ͷͳͲͷͲͲ/ͳͲͲ = Ͷ,ͺ ʝм.                                              ሺͷ.Ͷ͵ሻ 
 
ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ 𝑍𝐼𝐼 = Ͷ,ͺ ʝм. ȼɟɥɢɱɢɧɚ ɫɦɟɳɟɧɢɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹɩɨ ɨɫɢ ɦɚɤɫɢɦɚɥɶɧɨɣ 
ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɫɨɫɬɚɜɥɹɟɬ 12%. ɍɫɬɚɜɤɢ ɩɨ ɫɨɩɪɨɬɢɜɥɟɧɢɸ ɫɦɟɳɟɧɢɹ    𝑍𝐶ʛଵ = Ͳ,ͳͶͶ ʝм,  𝑍𝐶ʛଶ = Ͳ,ͷ͹͸ ʝм.  ȼɵɞɟɪɠɤɚ ɜɪɟɦɟɧɢ ɜɬɨɪɨɣ ɫɬɭɩɟɧɢ ɞɨɥɠɧɚ ɛɵɬɶ ɨɬɫɬɪɨɟɧɚ ɨɬ ɧɚɢɛɨɥɶɲɟɣ 
ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɪɟɡɟɪɜɧɵɯ ɡɚɳɢɬ ɥɢɧɢɣ. 
ȼɬɨɪɚɹ ɫɬɭɩɟɧɶ ɞɟɣɫɬɜɭɟɬ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 8,5 ɫ – ɧɚ ɨɬɤɥɸɱɟɧɢɟ 
ɛɥɨɱɧɵɯ ɜɵɤɥɸɱɚɬɟɥɟɣ 220 ɤȼ ɢ ɜɵɤɥɸɱɚɬɟɥɟɣ Ɍɋɇ, ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 9,0 
ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ ɢ ɝɚɲɟɧɢɟ ɩɨɥɟɣ ȽȽ ɢ ȼȽ. 











5.2.7 Зɚɳɢɬɚ ɨɬ ɩɟɪɟɝɪɭɡɤɢ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ 
 
Ɂɚɳɢɬɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɥɢɤɜɢɞɚɰɢɢ ɧɟɞɨɩɭɫɬɢɦɵɯ ɩɟɪɟɝɪɭɡɨɤ ɨɛɦɨɬɨɤ 
ɪɨɬɨɪɚ. Ɂɚɳɢɬɚ ɜɵɩɨɥɧɟɧɚ ɫ ɡɚɜɢɫɢɦɨɣ ɨɬ ɬɨɤɚ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ. Ɂɚɳɢɬɚ 
ɫɨɞɟɪɠɢɬ ɫɥɟɞɭɸɳɢɟ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɨɪɝɚɧɵ: 
1) ɋɢɝɧɚɥɶɧɵɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ 
ɜɪɟɦɟɧɢ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɡɧɚɱɟɧɢɹ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ 
ɞɟɣɫɬɜɭɸɳɟɣ ɜ ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɭɸ ɫɢɝɧɚɥɢɡɚɰɢɸ. ɍɫɬɚɜɤɚ ɫɢɝɧɚɥɶɧɨɝɨ ɨɪɝɚɧɚ: 
 𝐼𝑃 ʠʗʒʜ. = ʙʜ ∙ 𝐼ʜʝʛ.ʟ𝐾ʑ = ͳ,Ͳͷ ∙ 𝐼ʜʝʛ.ʟͲ,ͻͺ = ͳ,Ͳ͹ ∙ 𝐼ʜʝʛ.ʟ.                                   ሺͷ.ͶͶሻ 
 
2) ɉɭɫɤɨɜɨɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɛɟɡ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɩɪɢ 
ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ ɨɫɭɳɟɫɬɜɥɹɸɳɢɣ ɩɭɫɤ 
ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ. ɍɫɬɚɜɤɚ ɩɭɫɤɨɜɨɝɨ ɨɪɝɚɧɚ: 
 𝐼𝑃 ʞʢʠʙ. = ͳ,ʹ ∙ 𝐼ʜʝʛ.ʟͲ,ͻͺ = ͳ,ͳ ∙ 𝐼ʜʝʛ.ʟ.                                                                  ሺͷ.Ͷͷሻ 
 
3) ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɡɚɜɢɫɢɦɨɣ ɨɬ ɬɨɤɚ 
ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ, ɡɚɞɚɧɧɨɣ ɜ ɬɚɛɥɢɱɧɨɣ ɮɨɪɦɟ, ɢ ɞɟɣɫɬɜɭɸɳɟɣ ɧɚ 
ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ ȽȽ ɢ ȼȽ. 
ɉɟɪɟɝɪɭɡɨɱɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 5.3. 
 
Ɍɚɛɥɢɰɚ 5.3 – ɉɟɪɟɝɪɭɡɨɱɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ 
Ʉɪɚɬɧɨɫɬɶ 
ɩɟɪɟɝɪɭɡɤɢ 𝐼 𝐼ʜ⁄  1,1 1,15 1,2 1,25 1,3 1,4 1,5 2,0 
Ⱦɥɢɬɟɥɶɧɨɫɬɶ 
ɩɟɪɟɝɪɭɡɤɢ (ɫ) 500 210 150 120 90 72 60 20 
 
ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɡɚɳɢɬɵ ɨɬ ɩɟɪɟɝɪɭɡɤɢ ɨɛɦɨɬɤɢ 




 Ɋɢɫɭɧɨɤ 5.6 - ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ  
ɡɚɳɢɬɵ ɨɬ ɩɟɪɟɝɪɭɡɤɢ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ 
 
4) Ɉɪɝɚɧ ɬɨɤɨɜɨɣ ɨɬɫɟɱɤɢ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ 
ɜɪɟɦɟɧɢ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɡɧɚɱɟɧɢɹ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ. ɍɫɬɚɜɤɚ 
ɨɪɝɚɧɚ ɨɬɫɟɱɤɢ: 
 𝐼𝑃 ʞʢʠʙ. = ʹ,ͳͷ ∙ 𝐼ʜʝʛ.ʟͲ,ͻͺ = ʹ,ͳͻ ∙ 𝐼ʜʝʛ.ʟ.                                                             ሺͷ.Ͷ͸ሻ 
 
ȼɵɞɟɪɠɤɚ ɜɪɟɦɟɧɢ ɬɨɤɨɜɨɣ ɨɬɫɟɱɤɢ ɩɪɢɧɢɦɚɟɬɫɹ 3,0 ɫ. Ɂɚɳɢɬɚ ɞɟɣɫɬɜɭɟɬ 
ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ ȽȽ ɢ ȼȽ. 
 
5.3 ȼɵɛɨɪ ɤɨɦɩɥɟɤɫɚ ɡɚɳɢɬ ɛɥɨɤɚ ɝɟɧɟɪɚɬɨɪ-ɬɪɚɧɫɮɨɪɦɚɬɨɪ 
 
Ⱦɥɹ ɡɚɳɢɬɵ ɛɥɨɤɚ ɝɟɧɟɪɚɬɨɪ - ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɫɪɟɞɧɟɣ ɢ ɜɵɫɨɤɨɣ 
ɦɨɳɧɨɫɬɢ ɛɵɥɢ ɜɵɛɪɚɧɵ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɟ ɲɤɚɮɵ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ ɢ 
ɚɜɬɨɦɚɬɢɤɢ ɬɢɩɚ ШЭ1110Ɇ ɤɨɦɩɚɧɢɢ «ЭɄɊА», ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɩɪɢɦɟɧɟɧɢɹ 
ɜ ɤɚɱɟɫɬɜɟ ɤɨɦɩɥɟɤɫɧɨɣ ɫɢɫɬɟɦɵ ɡɚɳɢɬ ɫɬɚɧɰɢɨɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ȽЭɋ, ɚ 
ɬɚɤɠɟ ɞɥɹ ɪɟɚɥɢɡɚɰɢɢ ɭɫɬɪɨɣɫɬɜ ɭɩɪɚɜɥɟɧɢɹ ɢ ɚɜɬɨɦɚɬɢɡɚɰɢɢ. 
Ʉɨɦɩɥɟɤɫ ɫɨɞɟɪɠɢɬ ɡɚɳɢɬɵ ɨɬ ɜɫɟɯ ɜɢɞɨɜ ɩɨɜɪɟɠɞɟɧɢɣ ɢ ɧɚɪɭɲɟɧɢɣ 
ɧɨɪɦɚɥɶɧɨɝɨ ɪɟɠɢɦɚ ɪɚɛɨɬɵ ɫɢɫɬɟɦɵ ɜɨɡɛɭɠɞɟɧɢɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɉɍЭ, 
ɞɟɣɫɬɜɭɸɳɢɦɢ ɪɭɤɨɜɨɞɹɳɢɦɢ ɭɤɚɡɚɧɢɹɦɢ. 
 
5.4 Ɍɚɛɥɢɰɚ ɭɫɬɚɜɨɤ ɢ ɦɚɬɪɢɰɚ ɨɬɤɥɸɱɟɧɢɣ ɡɚɳɢɬ 
 
ɍɫɬɚɜɤɢ ɡɚɳɢɬ ɢ ɦɚɬɪɢɰɚ ɨɬɤɥɸɱɟɧɢɣ ɩɪɟɞɫɬɚɜɥɟɧɵ  ɜ ɉɪɢɥɨɠɟɧɢɢ Ⱦ 















6 Кɨɦɩɨɧɨɜɤɚ ɢ ɫɨɨɪɭɠɟɧɢɹ ɝɢɞɪɨɭɡɥɚ 
 
6.1 ɋɨɫɬɚɜ ɢ ɤɨɦɩɨɧɨɜɤɚ ɝɢɞɪɨɭɡɥɚ 
 
Кɨɦɩɨɧɨɜɤɚ ɝɢɞɪɨɭɡɥɚ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ: 
– ɜɨɞɨɫɛɪɨɫɧɚɹ ɛɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ ɝɪɚɜɢɬɚɰɢɨɧɧɨɝɨ ɬɢɩɚ; 
– ɡɞɚɧɢɟ ȽЭɋ ɪɭɫɥɨɜɨɝɨ ɬɢɩɚ; 
–ɩɪɚɜɨɛɟɪɟɠɧɚɹ ɝɪɭɧɬɨɜɚɹ ɩɥɨɬɢɧɚ; 
– ɥɟɜɨɛɟɪɟɠɧɚɹ ɛɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ; 
– ɜɵɛɨɪ ɫɬɜɨɪɚ ɩɥɨɬɢɧɵ(ɩɪɢɥɨɠɟɧɢɟ ȿ, ɪɢɫɭɧɨɤ ȿ.1). 
 
6.2 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɛɟɬɨɧɧɨɣ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ 
 
6.2.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɤɥɚɫɫɚ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɨɪɭɠɟɧɢɹ 
 
Кɥɚɫɫ ɨɫɧɨɜɧɵɯ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɯ 
ɜɵɫɨɬɵ ɢ ɬɢɩɚ ɝɪɭɧɬɨɜ ɨɫɧɨɜɚɧɢɣ, ɩɪɢɫɜɨɟɧ: II. 
Кɥɚɫɫ ɨɫɧɨɜɧɵɯ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɯ 
ɫɨɰɢɚɥɶɧɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ ɢ ɭɫɥɨɜɢɣ ɷɤɫɩɥɭɚɬɚɰɢɢ: II. [34]. ɉɨ 
ɨɛɴёɦɭ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɩɪɢɫɜɨɟɧ: I. ɉɨ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ: III. 
ȼ ɤɨɧɟɱɧɨɦ ɫɱёɬɟ ɩɪɢɫɜɚɢɜɚɟɬɫɹ ɧɚɢɜɵɫɲɢɣ ɤɥɚɫɫ ɜɫɟɦɭ ɫɨɨɪɭɠɟɧɢɸ, ɜ 
ɧɚɲɟɦ ɫɥɭɱɚɟ ɷɬɨ ɩɟɪɜɵɣ ɤɥɚɫɫ. 
 
6.2.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ  
 
Ɂɚ ɨɬɦɟɬɤɭ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ ɩɪɢɧɢɦɚɟɬɫɹ ɨɬɦɟɬɤɚ, ɜɵɱɢɫɥɟɧɧɵɯ ɩɨ 
ɮɨɪɦɭɥɚɦ: 
            ∇ʒʒʞ = ∇ʜʞʢ + hୱ,                                                                                                ሺ͸.ͳሻ 
 
ɝɞɟ    hୱ– ɩɪɟɜɵɲɟɧɢɟ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ ɧɚɞ ɪɚɫɱɟɬɧɵɦ ɭɪɨɜɧɟɦ ɜ ɜɟɪɯɧɟɦ ɛɶɟɮɟ: 
            hୱ = h୰୳୬ଵ% + ∆hୱୣ୲ + a,                                                                                        ሺ͸.ʹሻ 
 
ɝɞɟ     h୰୳୬ଵ%– ɜɵɫɨɬɚ ɧɚɤɚɬɚ ɜɨɥɧ ɧɚ ɨɬɤɨɫ ɪɚɫɱɟɬɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 1%; ∆hୱୣ୲– ɜɵɫɨɬɚ ɜɟɬɪɨɜɨɝɨ ɧɚɝɨɧɚ;  ɚ – ɤɨɧɫɬɪɭɤɬɢɜɧɵɣ ɡɚɩɚɫ, ɚ = 0,8 ɦ. 
Эɥɟɦɟɧɬɵ ɜɟɬɪɨɜɵɯ ɜɨɥɧ ɢ ɜɵɫɨɬɚ ɜɟɬɪɨɜɨɝɨ ɧɚɝɨɧɚ ɨɩɪɟɞɟɥɹɸɬɫɹ 
ɫɨɝɥɚɫɧɨ [32]. ȼɵɫɨɬɚ ɜɟɬɪɨɜɨɝɨ ɧɚɝɨɧɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 




ɝɞɟ     k୵ – ɤɨɷɮɮɢɰɢɟɧɬ, ɩɪɢɧɢɦɚɟɦɵɣ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɪɚɫɱɟɬɧɨɣ ɫɤɨɪɨɫɬɢ ɜɟɬɪɚ, k୵ = ʹ,ͳ ∙ ͳͲ−଺; 
V=20 ɦ/ɫ– ɪɚɫɱɟɬɧɚɹ ɫɤɨɪɨɫɬɶ ɜɟɬɪɚ ɧɚ ɜɵɫɨɬɟ 10 ɦ ɧɚɞ ɭɪɨɜɧɟɦ ɜɨɞɵ; 
           L = ʹ͹͸Ͳ ˏ – ɞɥɢɧɚ ɪɚɡɝɨɧɚ ɜɨɥɧɵ; α – ɭɝɨɥ ɦɟɠɞɭ ɩɪɨɞɨɥɶɧɨɣ ɨɫɶɸ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɢ ɧɚɩɪɚɜɥɟɧɢɟɦ 
ɝɨɫɩɨɞɫɬɜɭɸɳɢɯ ɜɟɬɪɨɜ α = Ͳ; d – ɭɫɥɨɜɧɚɹ ɪɚɫɱɟɬɧɚɹ ɝɥɭɛɢɧɚ ɜɨɞɵ ɜ ɜɨɞɨɯɪɚɧɢɥɢɳɟ. 
ɍɫɥɨɜɧɚɹ ɪɚɫɱɟɬɧɚɹ ɝɥɭɛɢɧɚ ɩɪɢ ɇɉɍ: 
     d = ∇ɇɉɍ − ∇ȾɇȺʹ = ͹ͳͶ − ͸͹Ͷʹ = ʹͲ ɦ.                                                      ሺ͸.Ͷሻ 
 
ȼɵɫɨɬɚ ɜɟɬɪɨɜɨɝɨ ɧɚɝɨɧɚ ɩɪɢ ɇɉɍ ɩɨ ɮɨɪɦɭɥɟ (6.3): 
            ∆hୱୣ୲ = ʹ,ͳ ∙ ͳͲ−଺ ∙ ʹͲଶ ∙ ʹ͹͸Ͳͻ,ͺͳ ∙ ʹͲ = Ͳ,Ͳͳʹ ɦ. 
 
Ɉɩɪɟɞɟɥɢɦ ɜɵɫɨɬɭ ɜɨɥɧɵ 1% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɥɭɱɚɹ. 
ȼɵɱɢɫɥɢɦ ɛɟɡɪɚɡɦɟɪɧɵɟ ɤɨɦɩɥɟɤɫɵ, ɜɡɹɬɵɟ ɢɡ [32]: 
             g ∙ LVଶ = ͻ,ͺͳ ∙ ʹ͹͸ͲʹͲଶ = ͸͹,͸ͺ,                                                                                ሺ͸.ͷሻ 
             g ∙ tV = ͻ,ͺͳ ∙ ͸ ∙ ͸Ͳ ∙ ͸ͲʹͲ = ͳͲͷͻͷ,                                                                       ሺ͸.͸ሻ 
 
 ɝɞɟ     t – ɩɟɪɢɨɞ ɪɚɡɜɢɬɢɹ ɜɨɥɧ ɧɚ ɜɨɞɨɯɪɚɧɢɥɢɳɟ, t = 6 ɱ.           
Ⱦɚɥɟɟ ɩɨ ɝɪɚɮɢɤɭ [32] ɩɨ ɜɟɪɯɧɟɣ ɨɝɢɛɚɸɳɟɣ ɤɪɢɜɨɣ (ɞɥɹ ɝɥɭɛɨɤɨɜɨɞɧɨɣ 
ɡɨɧɵ ɫ ɝɥɭɛɢɧɨɣ d > Ͳ,ͷ ∙ λ̅ୢ) ɢ ɡɧɚɱɟɧɢɹɦ ୥∙୲V   ɢ  ୥∙LVమ  ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɚɪɚɦɟɬɪɵ  ୥∙୦̅Vమ   ɢ  ୥∙T̅V . 
              g ∙ hVଶ = Ͳ,Ͳͺ,                                                                                                             ሺ͸.͹ሻ 
              g ∙ TV = ͳ,Ͷ,                                                                                                                ሺ͸.ͺሻ 




              g ∙ TV = Ͷ.                                                                                                                ሺ͸.ͳͲሻ 
 
ɂɫɩɨɥɶɡɭɹ ɦɟɧɶɲɢɟ ɩɨɥɭɱɟɧɧɵɟ ɡɧɚɱɟɧɢɹ, ɜɵɱɢɫɥɢɦ ɫɪɟɞɧɢɣ ɩɟɪɢɨɞ 
ɜɨɥɧɵ T̅ ɢ ɫɪɟɞɧɸɸ ɜɵɫɨɬɭ ɜɨɥɧɵ h̅. 
ɋɥɟɞɨɜɚɬɟɥɶɧɨ: 
             h = Ͳ,Ͳͳͷ ∙ Vଶg = Ͳ,Ͳͳͷ ∙ ʹͲଶͻ,ͺͳ = Ͳ,͸ͳ ɦ,                                                          ሺ͸.ͳͳሻ 
             T = ͳ,Ͷ ∙ Vg = ͳ,Ͷ ∙ ʹͲͻ,ͺͳ = ʹ,ͺͷ c.                                                                         ሺ͸.ͳʹሻ 
 
ȼɵɱɢɫɥɢɦ ɫɪɟɞɧɸɸ ɞɥɢɧɭ ɜɨɥɧɵ: 
              λୢ = Tଶ ∙ gʹ ∙ π = ʹ,ͺͷଶ ∙ ͻ,ͺͳʹ ∙ ͵,ͳͶ = ͳʹ,͹ͳ ˏ.                                                            ሺ͸.ͳ͵ሻ 
 
ɉɪɨɜɟɪɹɟɦ ɭɫɥɨɜɢɟ: 
             d > Ͳ,ͷ ∙ λୢ,                                                                                                             ሺ͸.ͳͶሻ 
 ʹͲ > ͸,͵ͷ ˋ , ɬ.ɟ. ɭɫɥɨɜɢɟ ɝɥɭɛɨɤɨɜɨɞɧɨɫɬɢ ɜɵɩɨɥɧɹɟɬɫɹ. 
Ɉɩɪɟɞɟɥɢɦ ɜɵɫɨɬɭ ɜɨɥɧɵ 1% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ: 
             hଵ% = h̅ ∙ K୧,                                                                                                           ሺ͸.ͳͷሻ 
 
ɝɞɟ  K୧ – ɤɨɷɮɮɢɰɢɟɧɬ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ ɝɪɚɮɢɤɭ [34] ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɡɧɚɱɟɧɢɹ ୥∙LVమ .  ɉɪɢ K୧ = ʹ,ͳ ɩɨ ɮɨɪɦɭɥɟ (6.13): 
 hଵ% = ͳ,ʹ͹ ˏ.                                                     
ȼɵɫɨɬɭ ɧɚɤɚɬɚ ɜɨɥɧ ɧɚ ɨɬɤɨɫ 1% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɞɥɹ ɮɪɨɧɬɚɥɶɧɨ 
ɩɨɞɯɨɞɹɳɢɯ ɜɨɥɧ ɩɪɢ ɝɥɭɛɢɧɟ ɩɟɪɟɞ ɫɨɨɪɭɠɟɧɢɟɦ d ൒ ʹ ∙ hଵ%, ɨɩɪɟɞɟɥɢɦ ɩɨ ɮɨɪɦɭɥɟ: 
              h୰୳୬ଵ% = k୰ ∙ kp ∙ kୱp ∙ k୰୳୬ ∙ hଵ%,                                                                   ሺ͸.ͳ͸ሻ 
 
ɝɞɟ  k୰ ɢ kp – ɤɨɷɮɮɢɰɢɟɧɬɵ ɲɟɪɨɯɨɜɚɬɨɫɬɢ ɢ ɩɪɨɧɢɰɚɟɦɨɫɬɢ ɨɬɤɨɫɚ, 
ɩɪɢɧɢɦɚɟɦɵɟ ɢɫɯɨɞɹ ɢɡ ɬɨɝɨ, ɱɬɨ ɤɨɧɫɬɪɭɤɰɢɹ ɤɪɟɩɥɟɧɢɹ ɨɬɤɨɫɨɜ – ɤɚɦɟɧɧɨɟ, 
ɡɚɥɨɠɟɧɢɟ ɜɟɪɯɨɜɨɝɨ ɨɬɤɨɫɚ ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɵ ɪɚɜɧɨ 1 [34]; 
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 kୱp – ɤɨɷɮɮɢɰɢɟɧɬ, ɩɪɢɧɢɦɚɟɦɵɣ ɩɨ [34] ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɫɤɨɪɨɫɬɢ ɜɟɬɪɚ 
ɢ  ɭɝɥɚ ɧɚɤɥɨɧɚ ɨɬɤɨɫɚ ɤ ɝɨɪɢɡɨɧɬɭ;  k୰୳୬ – ɤɨɷɮɮɢɰɢɟɧɬ, ɩɪɢɧɢɦɚɟɦɵɣ ɩɨ ɝɪɚɮɢɤɚɦ [34] ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɩɨɥɨɝɨɫɬɢ ɜɨɥɧɵ λୢ/hଵ%, ɧɚ ɝɥɭɛɨɤɨɣ ɜɨɞɟ ɢ ɫtg φ. 
 k୰ = Ͳ,ͺ, kp = Ͳ,ͻ, kୱp = ͳ,ͷ. 
 
ɉɨ ɮɨɪɦɭɥɟ (6.14): 
 k୰୳୬ = ʹ,͵˒˓ˋ λୢ/hଵ% = ͻ,ͻ, 
             h୰୳୬ଵ% = ͵,ͻͷˏ. 
 
ɉɨ ɮɨɪɦɭɥɟ (6.2): 
             hୱ = ͵,ͻͷ + Ͳ,Ͳͳʹ + Ͳ,ͺ = Ͷ,͹͸ˏ. 
 
ɉɨ ɮɨɪɦɭɥɟ (6.1): 
 ∇ʒʒʞ = ∇ʜʞʢ + hୱ = ͹ͳͶ + Ͷ,͹͸ = ͹ͳͺ,͹͸ ˏ.  
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɡɚ ɨɬɦɟɬɤɭ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ ɩɪɢɧɢɦɚɟɦ ∇ʒʒʞ = ͹ͳͺ,͹͸ ˏ. 
Ɂɚ ɨɬɦɟɬɤɭ ɝɪɟɛɧɹ ɛɵɤɚ ɛɟɬɨɧɧɨɣ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɩɪɢɧɢɦɚɸ 
ɛɨɥɶɲɭɸ ɢɡ ɞɜɭɯ: 
 ∇ʒʐ = ∇ʒʒʞ,                                                                                                            
            ∇ʒʐ = ∇ʒʑ + ͳ,͸ ∙ ʜ˔˕,                                                                                         ሺ͸.ͳ͹ሻ 
 
ɝɞɟ     ∇ʒʑ – ɨɬɦɟɬɤɚ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ; ʜ˔˕ – ɧɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ, ɡɧɚɱɟɧɢɹ ɤɨɬɨɪɨɝɨ ɛɭɞɟɬ ɪɚɫɫɱɢɬɚɧɨ ɜ ɫɥɟɞɭɸɳɢɯ ɩɭɧɤɬɚɯ.  
 
6.2.3 Ɉɩɪɟɞɟɥɟɧɢɟ ɲɢɪɢɧɵ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ 
 
Ƚɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɚɫɱёɬ ɜɵɩɨɥɧɹɟɬɫɹ ɫ ɰɟɥɶɸ ɨɩɪɟɞɟɥɟɧɢɹ ɲɢɪɢɧɵ 
ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ ɢ ɪɚɡɦɟɪɚ ɜɨɞɨɫɥɢɜɧɵɯ ɨɬɜɟɪɫɬɢɣ, ɮɨɪɦɵ ɜɨɞɨɫɥɢɜɧɨɣ 
ɝɪɚɧɢ, ɬɢɩɚ ɫɨɩɪɹɠɟɧɢɹ ɩɨɬɨɤɚ ɜ ɇȻ, ɪɚɡɦɟɪɨɜ ɢ ɬɢɩɚ ɝɚɫɢɬɟɥɟɣ ɷɧɟɪɝɢɢ ɩɨɬɨɤɚ 
ɜ ɇȻ. 
Ɋɚɫɱёɬɧɵɣ ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɞɥɹ ɩɟɪɜɨɝɨ ɤɥɚɫɫɚ ɤɚɩɢɬɚɥɶɧɨɫɬɢ 
ɹɜɥɹɟɬɫɹ ɪɚɫɯɨɞ 0,1% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ, ɞɥɹ ɩɨɜɟɪɨɱɧɨɝɨ – 0,01% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ. 
Ⱦɚɧɧɵɟ ɞɥɹ ɪɚɫɱёɬɚ ɨɫɧɨɜɧɨɝɨ ɪɚɫɱёɬɧɨɝɨ ɫɥɭɱɚɹ: 
– Q=5769 ɦ3/ɫ ɩɪɢ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 0,1 %;  
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– ɇɉɍ = 714,0 ɦ; 
– ɍɇȻmin = 680,8 ɦ. 
Ⱦɚɧɧɵɟ ɞɥɹ ɪɚɫɱёɬɚ ɩɨɜɟɪɨɱɧɨɝɨ ɪɚɫɱёɬɧɨɝɨ ɫɥɭɱɚɹ: 
– Q=8063 ɦ3/ɫ ɩɪɢ 0,01% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ; 
– Ɏɉɍ =715,0 ɦ; 
– ɍɇȻmax =682,1 ɦ. 
ȼɵɛɨɪ ɬɢɩɚ, ɱɢɫɥɚ ɢ ɪɚɡɦɟɪɨɜ ɨɬɜɟɪɫɬɢɣ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ 
ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɢɡɜɨɞɢɬɶ ɢɫɯɨɞɹ ɢɡ ɬɪɟɛɨɜɚɧɢɣ ɩɪɨɩɭɫɤɚ ɪɚɫɱёɬɧɨɝɨ ɪɚɫɯɨɞɚ 
ɜɨɞɵ ɨɫɧɨɜɧɨɝɨ ɪɚɫɱёɬɧɨɝɨ ɫɥɭɱɚɹ, ɡɚɬɟɦ ɢɯ ɱɢɫɥɨ ɩɨɞɥɟɠɢɬ ɩɪɨɜɟɪɤɟ ɧɚ 
ɩɨɜɟɪɨɱɧɵɣ ɪɚɫɱёɬɧɵɣ ɫɥɭɱɚɣ. ɉɪɨɩɭɫɤ ɪɚɫɱёɬɧɨɝɨ ɪɚɫɯɨɞɚ ɜɨɞɵ ɞɥɹ 
ɩɨɜɟɪɨɱɧɨɝɨ ɫɥɭɱɚɹ ɧɚɞɥɟɠɢɬ ɜɵɩɨɥɧɹɬɶ ɩɪɢ Ɏɉɍ ɜɫɟɦɢ ɩɪɨɩɭɫɤɧɵɦɢ 
ɫɨɨɪɭɠɟɧɢɹɦɢ.
 
Ɋɚɫɱёɬɧɵɣ ɪɚɫɯɨɞ, ɫɛɪɚɫɵɜɚɟɦɵɣ ɱɟɪɟɡ ɜɨɞɨɫɥɢɜɧɭɸ ɩɥɨɬɢɧɭ ɩɪɢ ɇɉɍ: 
 ܳɪ = ܳ௠௔௫ ∙ ሺ݊ − ͳሻ ∙ ܳˆ˃ = ͷ͹͸ͻ − ሺͶ − ͳሻ ∙ ͳ͸ͺ = ͷʹ͸͸  ˏଷ ˔⁄ ,       ሺ͸.ͳͺሻ         
 
ɝɞɟ  ܳ௠௔௫ − ɦɚɤɫɢɦɚɥɶɧɵɣ ɨɫɧɨɜɧɨɣ ɪɚɫɯɨɞ, ɫ ɭɱёɬɨɦ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɩɚɜɨɞɤɚ, ɩɪɢɧɢɦɚɟɦɵɣ ɩɪɢ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 0,1% ɞɥɹ I ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɣ. 
ɒɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ: 
            𝐵 = ܳɪݍв = ͷʹ͸͸Ͷʹ,ͷ = ͵Ͳ,ͳ͵ ɦ ,                                                                               ሺ͸.ͳͻሻ 
 
ɝɞɟ  ݍв − ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɜɨɞɨɫɥɢɜɟ: 
 ݍв = ͳ,ʹͷ ∙ ݍɪ = ͳ,ʹͷ ∙ ͵Ͷ = Ͷʹ,ͷ ɦଶ ɫ⁄ ,                                                         ሺ͸.ʹͲሻ              
        
ɝɞɟ   ݍɪ − ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɪɢɫɛɟɪɦɟ: 
 ݍɪ = [𝑣ℎ] ∙ ℎНȻ = ͷ ∙ ͸,ͺ = ͵Ͷ ɦଶ ɫ,                                                               ሺ͸.ʹͳሻ⁄               
 
ɝɞɟ  ℎНȻ = ߘɍНȻ − ߘдɧа = ͸ͺͲ,ͺ − ͸͹Ͷ = ͸,ͺ ɦ − ɝɥɭɛɢɧɚ ɜɨɞɵ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɤɪɢɜɨɣ Q = f(H) (ɪɢɫ. 1.1) ɩɪɢ ܳɨɫɧ.௠௔௫; 
   
[𝑣ℎ] = ͷɦ ɫ⁄ −ɧɟɪɚɡɦɵɜɚɸɳɚɹ ɫɤɨɪɨɫɬɶ ɞɥɹ ɞɢɨɪɢɬɚ. ɒɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ 𝐵 ɞɨɥɠɧɚ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɫɬɚɧɞɚɪɬɧɨɦɭ 
ɪɹɞɭ [8], ɩɨɷɬɨɦɭ ɩɨɥɭɱɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɨɤɪɭɝɥɹɟɬɫɹ ɜ ɛɨɥɶɲɭɸ ɫɬɨɪɨɧɭ. 
Ɉɤɪɭɝɥɹɟɦ 𝐵 ɞɨ 126 ɦɟɬɪɨɜ, ɩɪɢɧɢɦɚɟɦ ݊ = ͹ ɤɨɥɢɱɟɫɬɜɨ ɩɪɨɥɟɬɨɜ ɩɨ 18 
ɦɟɬɪɨɜ. 
Ɍɚɤ ɤɚɤ ɭ ɧɚɫ ɱɢɫɥɨ ɩɪɨɥɟɬɨɜ ɛɨɥɶɲɟ 6 ɬɨ ɩɪɢɧɢɦɚɟɦ ɟɳё ɨɞɢɧ 
ɞɨɩɨɥɧɢɬɟɥɶɧɵɣ ɩɪɨɥɟɬ. ȼ ɢɬɨɝɟ ɩɨɥɭɱɚɟɦ 𝐵 = ͳͶͶ ,ɩɪɢɧɢɦɚɟɦ ݊ = ͺ 





6.2.4 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ 
 
ɂɫɩɨɥɶɡɭɹ ɮɨɪɦɭɥɭ ɪɚɫɯɨɞɚ ɱɟɪɟɡ ɜɨɞɨɫɥɢɜ, ɨɩɪɟɞɟɥɢɦ ɩɨɥɧɵɣ ɧɚɩɨɪ ɧɚ 
ɜɨɞɨɫɥɢɜɟ ɜ ɩɟɪɜɨɦ ɩɪɢɛɥɢɠɟɧɢɢ, ɬ.ɟ. ɛɟɡ ɭɱёɬɚ ɛɨɤɨɜɨɝɨ ɫɠɚɬɢɹ ɢ ɩɨɞɬɨɩɥɟɧɢɹ 
ɜɨɞɨɫɥɢɜɚ: 
            ܪ଴ଵ = ሺ ܳ˓݉ ∙ 𝐵 ∙ √ʹ ∙ ݃ሻଶଷ = ( ͷʹ͸͸Ͳ,Ͷͻ ∙ ͳʹ͸ ∙ √ʹ ∙ ͻ,ͺͳ)ଶଷ = ͹,ͳͺ ˏ.                 ሺ͸.ʹʹሻ 
 
ɝɞɟ  ݉ - ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ ɜɨɞɨɫɥɢɜɚ ɛɟɡɜɚɤɭɭɦɧɨɝɨ ɩɪɨɮɢɥɹ, ɩɪɢɧɢɦɚɟɦ ɜ 
ɤɭɪɫɨɜɨɦ ɩɪɨɟɤɬɟ ɨɱɟɪɬɚɧɢɟ ɜɨɞɨɫɥɢɜɧɨɣ ɫɬɟɧɤɢ Кɪɢɝɟɪɚ-Ɉɮɢɰɟɪɨɜɚ ɬɢɩɚ Ⱥ,  
m = 0,49 (ɪɢɫɭɧɨɤ 6.1.); 𝐵 - ɩɪɢɧɢɦɚɟɬɫɹ ɬɨɥɶɤɨ ɞɥɹ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ ɛɟɡ ɛɵɤɨɜ. 
 
 Ɋɢɫɭɧɨɤ 6.1 - Ɉɱɟɪɬɚɧɢɟ ɜɨɞɨɫɥɢɜɧɨɣ ɫɬɟɧɤɢ Кɪɢɝɟɪɚ-Ɉɮɢɰɟɪɨɜɚ 
 
ȼɨ ɜɬɨɪɨɦ ɩɪɢɛɥɢɠɟɧɢɢ, ɫ ɭɱёɬɨɦ ɛɨɤɨɜɨɝɨ ɫɠɚɬɢɹ ɢ ɩɨɞɬɨɩɥɟɧɢɹ, 
ɩɨɥɧɵɣ ɧɚɩɨɪ ɧɚ ɜɨɞɨɫɥɢɜɟ: 
           ܪ଴ଶ = ሺ ܳ˓݉ ∙ 𝜎˔ˉ ∙ 𝜎˒ ∙ 𝐵 ∙ √ʹ ∙ ݃ሻଶ/ଷ = ሺ ͷʹ͸͸Ͳ,Ͷͻ ∙ Ͳ,ͻͶ ∙ ͳ ∙ ͳʹ͸ ∙ √ʹ ∙ ͻ,ͺͳሻଶ/ଷ =  = ͹,Ͷ͸ ˏ.                                                                                                                              ሺ͸.ʹ͵ሻ 
 
ɝɞɟ  𝜎ɫɠ −ɤɨɷɮɮɢɰɢɟɧɬ ɛɨɤɨɜɨɝɨ ɫɠɚɬɢɹ; 𝜎௡ −ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɞɬɨɩɥɟɧɢɹ;  Кɨɷɮɮɢɰɢɟɧɬ ɫɠɚɬɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ Ɏɪɟɧɫɢɫɚ – Кɪɢɝɟɪɚ: 
            𝜎˔ˉ = ͳ − Ͳ,ʹ ∙ ߝ ∙ ܪ଴ଵܾ = ͳ − Ͳ,ʹ ∙ Ͳ,͹ ∙ ͹,ͳͺͳͺ = Ͳ,ͻͶ ,                                  ሺ͸.ʹͶሻ 
 
ɝɞɟ  ߝ −ɤɨɷɮɮɢɰɢɟɧɬ ɮɨɪɦɵ ɛɟɪɟɝɨɜɵɯ ɭɫɬɨɟɜ ɢɥɢ ɩɪɨɦɟɠɭɬɨɱɧɵɯ ɛɵɤɨɜ 
ɜɨɞɨɫɥɢɜɚ (ɪɢɫɭɧɨɤ 6.2). 
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 Ɋɢɫɭɧɨɤ 6.2 - Ɏɨɪɦɚ ɛɨɤɨɜɵɯ ɭɫɬɨɟɜ 
 
Ƚɟɨɦɟɬɪɢɱɟɫɤɢɣ ɧɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ ɛɟɡ ɭɱɟɬɚ ɫɤɨɪɨɫɬɢ ɩɨɞɯɨɞɚ 
ɩɨɬɨɤɚ ɤ ɜɨɞɨɫɥɢɜɭ ଴ܸ: 
 ܪ = ܪ଴ଶ − ߙ ∙  ଴ଶʹ݃ = ͹,Ͷ͸ − ͳ,ͳ ∙ Ͳ,͹ͺଶʹ ∙ ͻ,ͺͳ = ͹,Ͷ͵ ˏ.                                       ሺ͸.ʹͷሻ 
 
ɝɞɟ  ଴ −ɫɤɨɪɨɫɬɶ ɩɨɬɨɤɚ ɧɚ ɩɨɞɯɨɞɟ ɤ ɩɥɨɬɢɧɟ, ɨɩɪɟɞɟɥɹɟɦɚɹ ɩɨ ɮɨɪɦɭɥɟ:  
         ଴ = ܳ˓ሺ∇ʜʞʢ − ∇ˇː˃ሻ ∙ ሺ𝐵 + ሺ݊ − ͳሻߜʐሻ == ͷʹ͸͸ሺ͹ͳͶ − ͸͹Ͷሻ ∙ ሺͳͶͶ + ሺͺ − ͳሻ ∙ ʹ,ͷሻ = Ͳ,ͺ ˏ/˔,                      ሺ͸.ʹ͸ሻ 
 
ɝɞɟ  α − ɤɨɷɮɮɢɰɢɟɧɬ Кɨɪɢɨɥɢɫɚ, ɜ ɪɚɫɱɟɬɚɯ ɩɪɢɧɢɦɚɟɦ  α = ͳ,ͳ; 
          ߜʐ − ɬɨɥɳɢɧɚ ɛɵɤɚ, ɪɚɜɧɚɹ 3,5 ɦ. Ɉɩɪɟɞɟɥɢɦ ɛɥɢɠɚɣɲɟɟ ɫɬɚɧɞɚɪɬɧɨɟ ɡɧɚɱɟɧɢɟ ɧɚɩɨɪɚ, ɫɨɝɥɚɫɧɨ [32]: 
 ܪ˔˕ = ͺ ˏ. 
 
Ɉɬɦɟɬɤɚ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ: 
 ∇ʒʑ = ∇ʜʞʢ − ܪ˔˕ = ͹ͳͶ,Ͳ − ͺ = ͹Ͳ͸,Ͳ ˏ.                               (6.27) 
 
6.2.5 ɉɪɨɜɟɪɤɚ ɧɚ ɩɪɨɩɭɫɤ ɩɨɜɟɪɨɱɧɨɝɨ ɪɚɫɯɨɞɚ 
 
ɉɪɨɜɟɪɢɦ ɞɨɫɬɚɬɨɱɧɨɫɬɶ ɜɨɞɨɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ ɜɨɞɨɫɥɢɜɧɨɣ 
ɩɥɨɬɢɧɵ. Ɉɩɪɟɞɟɥɹɟɬɫɹ ɪɚɫɯɨɞ ɩɨɜɟɪɨɱɧɨɝɨ ɫɥɭɱɚɹ, ɫɛɪɚɫɵɜɚɟɦɵɣ ɱɟɪɟɡ 
ɜɨɞɨɫɥɢɜɧɭɸ ɩɥɨɬɢɧɭ ɩɪɢ ɇɉɍ: 
 
Ɛ = Ͳ,͹ 
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 ܳ˓.˒ˑ˅ = ܳ୫a୶ ˒ˑ˅ˈ˓ − ܳʒЭС ,                                                                                 ሺ͸.ʹͺሻ              
         
ɝɞɟ  ܳ୫a୶ ˒ˑ˅ˈ˓ - ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɱёɬɧɵɣ ɪɚɫɯɨɞ, ɫ ɭɱёɬɨɦ ɬɪɚɧɫɮɨɪɦɚɰɢɢ 
ɩɚɜɨɞɤɚ, ɩɪɢɧɢɦɚɟɦɵɣ ɩɪɢ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 0,01% ɞɥɹ I ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɣ. 
 ܳ˓.˒ˑ˅ = ͹͵ͻʹ ˏଷ/˔. 
 
Ɉɩɪɟɞɟɥɹɟɦ ɧɚɩɨɪ ɧɚɞ ɝɪɟɛɧɟɦ ɜɨɞɨɫɥɢɜɚ ɩɪɢ ɩɪɨɩɭɫɤɟ ɩɨɜɟɪɨɱɧɨɝɨ 
ɪɚɫɯɨɞɚ: 
 ܪ଴ଵɩɨв = ቆ ܳ˓.˒ˑ˅݉𝐵√ʹ݃ቇଶ/ଷ = ( ͹͵ͻʹͲ,Ͷͻ ∙ ͳͶͶ ∙ √ʹ ∙ ͻ,ͺͳ)ଶ/ଷ = ͺ,ʹͶ ˏ.             ሺ͸.ʹͻሻ 
 
ɉɨɥɧɵɣ ɧɚɩɨɪ ɧɚ ɜɨɞɨɫɥɢɜɟ: 
             ܪ଴ଶ˒ˑ˅ = ቆ ܳ˓ ˒ˑ˅݉ ∙ 𝜎˔ˉ ∙ 𝜎˒ ∙ 𝐵 ∙ √ʹ ∙ ݃ቇଶଷ = ( ͹͵ͻʹͲ,Ͷͻ ∙ Ͳ,ͻͶ ∙ ͳͶͶ ∙ √ʹ ∙ ͻ,ͺͳ)ଶଷ == ͺ,͸ͳ ˏ,                                                                                                                             ሺ͸.͵Ͳሻ 
            𝜎˔ˉ = ͳ − Ͳ,ʹ ∙ ߝ ∙ ܪ଴ଵ ˒ˑ˅ܾ = ͳ − Ͳ,ʹ ∙ Ͳ,͹ ∙ ͺ,ʹͶͳͺ = Ͳ,ͻͶ .                            ሺ͸.͵ͳሻ 
 
ɇɚɣɞɟɦ ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ ɜɨɞɨɫɥɢɜɚ ɛɟɡ ɜɚɤɭɭɦɧɨɝɨ ɩɪɨɮɢɥɹ ɞɥɹ 
ɩɨɜɟɪɨɱɧɨɝɨ ɫɥɭɱɚɹ: 
 ݉˒ˑ˅ = ݉ [Ͳ,ͺͲͷ + Ͳ,ʹͶͷ ܪܪ˔˕ − Ͳ,Ͳͷ ( ܪܪ˔˕)ଶ] == Ͳ,Ͷͻ ∙ ቆͲ,ͺͲͷ + Ͳ,ʹͶͷ ∙  ͹,Ͷ͵ͺ − Ͳ,Ͳͷ ∙ (͹,Ͷ͵ ͺ )ଶቇ == Ͳ,Ͷ͹ʹ.                                                                                                               ሺ͸.͵ʹሻ 
 
ɋɤɨɪɨɫɬɶ ɩɨɞɯɨɞɚ ɩɨɬɨɤɚ ɤ ɩɥɨɬɢɧɟ: 
              ଴ܸ = ܳ˓.˒ˑ˅ሺߘʣʞʢ − ߘʓʜʏሻ ∙ ሺ𝐵 + ሺ݊ − ͳሻߜʐሻ == ͹͵ͻʹሺ͹ͳͷ − ͸͹Ͷሻ ∙ ሺͳͶͶ + ሺͺ − ͳሻ ∙ ͵,ͷ = ͳ,Ͳ͹ ˏ/˔,                          ሺ͸.͵͵ሻ 
 
ɝɞɟ   ∇ʣʞʢ −ɨɬɦɟɬɤɚ ɮɨɪɫɢɪɨɜɚɧɧɨɝɨ ɩɨɞɩɨɪɧɨɝɨ ɭɪɨɜɧɹ, ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ 
ɨɬɦɟɬɤɭ Ɏɉɍ – ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɨɣ 715 ɦ, ɤɨɬɨɪɚɹ ɜ ɞɚɥɶɧɟɣɲɟɦ ɭɬɨɱɧɢɬɫɹ. 
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ɇɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ ɛɟɡ ɭɱɟɬɚ ɫɤɨɪɨɫɬɢ ɩɨɞɯɨɞɚ ɩɪɢ ɩɪɨɩɭɫɤɟ 
ɩɨɜɟɪɨɱɧɨɝɨ ɪɚɫɯɨɞɚ: 
            ܪ˒ˑ˅ = ܪ଴ଶ ˒ˑ˅ − ߙ ∙  ଴ ˒ˑ˅ଶʹ݃ = ͺ,͸ͳ − ͳ,ͳ ∙ ͳ,Ͳ͹ଶʹ ∙ ͻ,ͺͳ = ͺ,ͷͷ ˏ.                      ሺ͸.͵Ͷሻ 
 
Ɉɩɪɟɞɟɥɹɟɦ ɪɚɫɱёɬɧɭɸ ɨɬɦɟɬɤɭ ɮɨɪɫɢɪɨɜɚɧɧɨɝɨ ɭɪɨɜɧɹ: 
            ∇ɎПɍɪ = ∇Ƚȼ + ܪɩɨв = ͹Ͳ͸ + ͺ,ͷͷ = ͹ͳͶ,ͷɦ < ͹ͳͷɦ.                          ሺ͸.͵ͷሻ 
 
Ɋɚɫɱёɬɧɚɹ ɨɬɦɟɬɤɚ ߘʣʞʢ ɨɤɚɡɚɥɚɫɶ ɦɟɧɶɲɟ ɡɚɞɚɧɧɨɣ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ ∇ʣʞʢ = ͹ͳͷ ˏˈ˕˓ˑ˅. 
Ɉɬɦɟɬɤɚ ɝɪɟɛɧɹ ɛɵɤɚ ɛɟɬɨɧɧɨɣ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɩɨ ɮɨɪɦɭɥɟ (6.17): 
            ߘʒʐ = ߘʒʑ + ͳ,͸ ∙ ܪ˔˕ = ͹Ͳ͸ + ͳ,͸ ∙ ͺ = ͹ͳͺ,ͺ ˏ.                          
Ɍɚɤ ɤɚɤ ɨɬɦɟɬɤɚ  ∇ʒʒʞ = ͹ͳͺ,͹͸ ˏ , ˕ˑ ɜ ɤɨɧɟɱɧɨɦ ɢɬɨɝɟ ɩɪɢɧɢɦɚɟɦ ɜɵɫɨɬɭ 
ɜɫɟɝɨ ɧɚɩɨɪɧɨɝɨ ɮɪɨɧɬɚ ɪɚɜɧɵɦ 718,8 ɦ. 
ȼɵɱɢɫɥɟɧɧɵɟ ɤɨɨɪɞɢɧɚɬɵ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɨɝɨɥɨɜɤɚ ɜɨɞɨɫɥɢɜɚ ɩɪɟɞɫɬɚɜɥɟɧɵ 
ɜ ɬɚɛɥɢɰɟ 6.1. 
 
Ɍɚɛɥɢɰɚ 6.1 – Кɨɨɪɞɢɧɚɬɵ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɨɝɨɥɨɜɤɚ ɛɟɡɜɚɤɭɭɦɧɨɝɨ ɜɨɞɨɫɥɢɜɚ ɫ 
ɨɝɨɥɨɜɤɨɦ ɩɪɨɮɢɥɹ ɬɢɩɚ Ⱥ ɞɥɹ ɧɚɩɨɪɚ ܪ˔˕ = ͺ ˏ. 
                                                                                                                             Ⱦɥɢɧɵ ɜ ɦɟɬɪɚɯ  
x y x y x y x y 
0 1,008 8 2,048 16 9,88 24 22,592 
0,8 0,288 8,8 2,568 16,8 10,952 24,8 24,104 
1,6 0,056 9,6 3,152 17,6 12,064 25,6 25,656 
2,4 0 10,4 3,8 18,4 13,224 26,4 27,24 
3,2 0,048 11,2 4,512 19,2 14,352 27,2 28,872 
4 0,216 12 5,288 20 15,68 28 30,544 
4,8 0,48 12,8 6,112 20,8 16,976 28,8 32,248 
5,6 0,8 13,6 6,984 21,6 18,312 29,6 33,992 
6,4 1,168 14,4 7,896 22,4 19,696 30,4 35,768 





6.3 Ɋɚɫɱёɬ ɫɨɩɪɹɠɟɧɢɹ ɩɨɬɨɤɚ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ 
 
ɉɪɢ ɩɪɨɬɟɤɚɧɢɢ ɜɨɞɵ ɱɟɪɟɡ ɜɨɞɨɫɥɢɜ ɜɫɥɟɞɫɬɜɢɟ ɩɚɞɟɧɢɹ ɫɬɪɭɢ ɫɤɨɪɨɫɬɶ 
ɩɨɬɨɤɚ ɜɨɡɪɚɫɬɚɟɬ ɢ ɞɨɫɬɢɝɚɟɬ ɧɚɢɛɨɥɶɲɟɝɨ ɡɧɚɱɟɧɢɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɡɚ 
ɜɨɞɨɫɥɢɜɨɦ ɜ ɬɚɤ ɧɚɡɵɜɚɟɦɨɦ ɫɠɚɬɨɦ ɫɟɱɟɧɢɢ C-C (ɪɢɫɭɧɨɤ 6.3). Ƚɥɭɛɢɧɚ ɜ 
ɫɠɚɬɨɦ ɫɟɱɟɧɢɢ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜɥɢɹɟɬ ɧɚ ɭɫɬɚɧɨɜɥɟɧɢɟ ɮɨɪɦɵ ɫɨɩɪɹɠɟɧɢɹ 
ɛɶɟɮɨɜ ɢ ɩɨɷɬɨɦɭ ɢɦɟɟɬ ɜɚɠɧɨɟ ɡɧɚɱɟɧɢɟ ɞɥɹ ɞɚɥɶɧɟɣɲɟɝɨ ɪɚɫɱёɬɚ. 
Ɉɩɪɟɞɟɥɹɟɦ ɤɪɢɬɢɱɟɫɤɭɸ ɝɥɭɛɢɧɭ: 
            ℎˍ˓ = √ ߙ ∙ ܳˑ˔ː.௠௔௫ଶ݃ ∙ ሺ𝐵 + ∑ߜ˄ሻଶయ = √ ͳ,ͳ ∙ ͷʹ͸͸ଶͻ,ͺͳ ∙ ሺͳͶͶ + ሺͺ − ͳሻ ∙ ͵,ͷሻଶయ = ͳ,ͺͶ ˏ.      ሺ͸.͵͸ሻ 
 
Ɉɩɪɟɞɟɥɹɟɦ ɩɨɥɧɭɸ ɭɞɟɥɶɧɭɸ ɷɧɟɪɝɢɸ ɜ ɫɟɱɟɧɢɢ ɩɟɪɟɞ ɜɨɞɨɫɥɢɜɨɦ: 
             ଴ܶ = ∇ʜʞʢ − ∇ˇː˃ = ͹ͳͶ − ͸͹Ͷ = ͶͲ ˏ.                                                    ሺ͸.͵͹ሻ 
 
 Ɋɢɫɭɧɨɤ 6.3 – Ɉɝɨɥɨɜɨɤ ɢ ɫɠɚɬɨɟ ɫɟɱɟɧɢɟ 
 
Ɉɬɧɨɫɢɬɟɥɶɧɚɹ ɭɞɟɥɶɧɚɹ ɷɧɟɪɝɢɹ ɫɟɱɟɧɢɹ ɜ ɜɟɪɯɧɟɦ ɛɶɟɮɟ: 
               ξ𝑇బ = ଴ܶℎˍ˓ = ͶͲͶ,͹ͺ = ͺ,͵͸ ˏ.                                                                                 ሺ͸.͵ͺሻ 
 
ɉɨ ɝɪɚɮɢɤɭ [33] ɨɩɪɟɞɟɥɹɟɦ ɝɥɭɛɢɧɭ ℎ௖  ɜ ɫɠɚɬɨɦ ɫɟɱɟɧɢɢ ɢ ɝɥɭɛɢɧɭ         ℎ௖``  - ɜɬɨɪɨɣ ɫɨɩɪɹɠёɧɧɨɣ ɫɨ ɫɠɚɬɨɣ, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɟɥɢɱɢɧɵ ξ𝑇బ , ɨɩɪɟɞɟɥɹɸ        ξ˔ = Ͳ,ʹ͹ ɢ ξ˔`` = ʹ,͸. 
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Ɉɬɫɸɞɚ, ɫɨɩɪɹɠёɧɧɵɟ ɝɥɭɛɢɧɵ: 
 ℎ௖` = ξ௖ ∙ ℎɤɪ = Ͳ,ʹ͹ ∙ Ͷ,͹ͺ = ͳ,ʹͻ ɦ,                                                                ሺ͸.͵ͻሻ 
                        ℎ௖`` = ξ௖`` ∙ ℎɤɪ = ʹ,͸ ∙ Ͷ,͹ͺ = ͳʹ,Ͷ ɦ.                                                                ሺ͸.ͶͲሻ 
                     
Ƚɥɭɛɢɧɚ ɜ ɇȻ ɩɪɢ ܳ˓=ͷʹ͸͸ (ɦ3/ɫ), hɇȻ = 6,5 ɦ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɩɪɵɠɨɤ 
ɨɬɨɝɧɚɧɧɵɣ (hc’’> hɇȻ). 
Ɉɬɨɝɧɚɧɧɵɣ ɩɪɵɠɨɤ ɡɚ ɩɥɨɬɢɧɨɣ ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ, ɢ ɩɪɨɟɤɬɢɪɭɟɬɫɹ 
ɫɨɩɪɹɠɟɧɢɟ ɛɶɟɮɨɜ ɩɨ ɬɢɩɭ ɡɚɬɨɩɥɟɧɧɨɝɨ ɩɪɵɠɤɚ. Ⱦɥɹ ɷɬɨɝɨ ɧɟɨɛɯɨɞɢɦɨ 
ɫɨɡɞɚɬɶ ɫ ɧɢɠɧɟɦ ɛɶɟɮɨɦ ɫɨɨɬɜɟɬɫɬɜɭɸɳɭɸ ɝɥɭɛɢɧɭ ɢɥɢ ɩɨɝɚɫɢɬɶ ɱɚɫɬɶ 
ɢɡɛɵɬɨɱɧɨɣ ɷɧɟɪɝɢɢ ɫ ɩɨɦɨɳɶɸ ɝɚɫɢɬɟɥɟɣ ɷɧɟɪɝɢɢ. ȼ ɤɚɱɟɫɬɜɟ ɝɚɫɢɬɟɥɹ ɷɧɟɪɝɢɢ 
ɩɨɬɨɤɚ ɧɚɡɧɚɱɚɟɬɫɹ ɫɨɩɪɹɠɟɧɢɟ ɛɶɟɮɨɜ ɫɜɨɛɨɞɧɨ ɨɬɛɪɨɲɟɧɧɨɣ ɫɬɪɭɟɣ. 
 
6.4 ɋɨɩɪɹɠɟɧɢɟ ɛɶɟɮɨɜ ɫɜɨɛɨɞɧɨɣ ɨɬɛɪɨɲɟɧɧɨɣ ɫɬɪɭɟɣ. 
 
ȼɵɫɨɬɚ ɨɬ ɞɧɚ ɞɨ ɧɨɫɨɱɤɚ: 
 ܽ = ℎʜʐ௠௔௫ + ʹ = ͺ,Ͳ͹ + ʹ = ͳͲ,Ͳ͹ ˏ,                                                      (6.41) 
 
ɝɞɟ     ℎʜʐ௠௔௫ = ͺ,Ͳ͹ ˏ − ɝɥɭɛɢɧɚ ɜ ɇȻ ɩɪɢ ܳ = Ͳ,Ͳͳ%. 
 
Ɉɬɦɟɬɤɚ ɧɨɫɤɚ: 
 ∇ʜʝС = ∇ʓʜʏ + ܽ = ͸͹Ͷ + ͳͲ,Ͳ͹ = ͸ͺͶ,Ͳ͹.                                             (6.42) 
 
ɋɤɨɪɨɫɬɧɨɟ ɩɚɞɟɧɢɟ (ɧɚɩɨɪ ɜɨɞɵ ɧɚ ɧɨɫɤɟ): 
 ܼு = ∇ʜʞʢ − ∇ʜʝС = ͹ͳͶ − ͸ͺͶ,Ͳ͹ = ʹͻ,ͻ͵ ɦ.                                     (6.43) 
  
ɋɤɨɪɨɫɬɶ ɩɨɬɨɤɚ ɜɨɞɵ ɧɚ ɧɨɫɤɟ: 
 ʜܸ = 𝜑 ∙ √ʹ ∙ ݃ ∙ ܼு = Ͳ,ͻͷ ∙ √ʹ ∙ ͻ,ͺͳ ∙ ʹͻ,ͻ͵ = ʹ͵,Ͳʹ ˏ˔,                         (6.44) 
 
ɝɞɟ     𝜑 − ɤɨɷɮɮɢɰɢɟɧɬ ɫɤɨɪɨɫɬɢ ɩɨɬɨɤɚ, 𝜑 = Ͳ,ͻͷ. 
 
ȼɵɫɨɬɚ ɩɨɬɨɤɚ ɜɨɞɵ ɧɚ ɧɨɫɤɟ: 
 ℎː = ௤𝑉 = ଷଵ.ଶଶଷ,଴ଶ = ͳ,͵ͷ ɦ,                                                                            (6.45) 
 





 ܨݎ = 𝑉మ𝑔∙ℎʜ = ଶଷ,଴ଶమଽ,଼ଵ∙ଵ,ଷହ = ͵ͻ,͹.                                                                       (6.46) 
 
Ⱦɚɥɶɧɨɫɬɶ ɨɬɥɟɬɚ ɫɬɪɭɢ: 
 ܮ = ܭ௔ ∙ ܼு ∙ 𝜑ଶ ∙ ݏ𝑖݊ʹߙ ∙ (ͳ + √ͳ + ቀ௓బ௓𝐻 − ͳቁ ∙ ଵ𝜑మ∙௦𝑖௡మ𝛼),                        (6.47) 
 
ɝɞɟ    ܭ௔ − Кɨɷɮɮɢɰɢɟɧɬ ɚɷɪɚɰɢɢ, ܭ௔ = Ͳ.ͻ; ߙ − ɭɝɨɥ ɧɚɤɥɨɧɚ ɧɨɫɤɚ, ߙ = ͵ͷ. 
 ܼ଴ = ∇ʜʞʢ − ∇ʓʜʏ − ℎʜʐ = ͹ͳͶ − ͸͹Ͷ − ͺ,Ͳ͹ = ͵ͳ,ͻ͵ ɦ.                 (6.48) 
 
ɉɨ ɮɨɪɦɭɥɟ (6.47): 
 ܮ = Ͳ,ͻ ∙ ʹͻ,ͻ͵ ∙ Ͳ,ͻͷଶ ∙ ݏ𝑖݊ʹ ∙ ͵ͷ ∙ ቌͳ + √ͳ + (͵ͳ,ͻ͵ʹͻ,ͻ͵ − ͳ) ∙ ͳͳଶ ∙ ݏ𝑖݊ଶ͵ͷቍ = Ͷͺ ˏ.  
ȼɵɩɨɥɧɢɦ ɩɪɨɜɟɪɤɭ ɞɨɫɬɚɬɨɱɧɨɫɬɢ ɨɬɥɟɬɚ ɫɬɪɭɢ: 
 Ͳ,ͷ ∙ ሺ∇ʒʞ − ∇ʓʜʏሻ = Ͳ,ͷ ∙ ሺ͹ͳͺ,ͺ − ͸͹Ͷሻ = ʹʹ,Ͷ ɦ,                             (6.49) 
 ܮ > Ͳ,ͷ ∙ ሺ∇ʒʞ − ∇ʓʜʏሻ,                                                                           (6.50) 
 Ͷͺ > ʹʹ,Ͷ ˏ.  
 
ɍɫɥɨɜɢɟ ܮ > Ͳ,ͷ ∙ ሺ∇ʒʞ − ∇ʓʜʏሻ ɜɵɩɨɥɧɟɧɨ. 
Ƚɥɭɛɢɧɚ ɪɚɡɦɵɜɚ – ɹɦɚ: 
 ܪ˓ = ݐ − ℎʜʐ,                                                                                              (6.51) 
 
d – ɫɪɟɞɧɹɹ ɤɪɭɩɧɨɫɬɶ ɨɬɞɟɥɶɧɨɫɬɟɣ, ɩɪɢɧɢɦɚɟɬ d=0,5 ɦ. 
 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ: 
 ܪ˓ = ʹͳ,ͳ͹ − ͺ,Ͳ͹ = ͳ͵ ɦ.                                                                                ሺ͸.ͷʹሻ 
 
Ɋɚɫɫɬɨɹɧɢɟ ɞɨ  ɪɚɡɦɵɜɚ: 




          ݐ݃ߙଵ = √ݐ݃ଶߙ + ଶ∙𝑔∙ሺ଴,ହ∙ℎː∙௖௢௦𝛼+௔−ℎʜʐሻ𝑉ʜమ∙௖௢௦మ𝛼 ,                                                     (6.54) 
 
 ݐ݃ߙଵ = √ݐ݃ଶ͵ͷ + ଶ∙ଽ,଼ଵ∙ሺ଴,ହ∙ଵ,ଷ∙௖௢௦ଷହ+ଵ଴,଴଻−଼,଴଻ଶଷ,଴ଶమ∙௖௢௦మଷହ = Ͳ,͸ͺ,  
 ܮଵ = Ͷͺ + ଶଵ,ଵ଻଴,଺଼ = ͹ͻ ˏ.                                                                                      ሺ͸.ͷͷሻ   
 
ɒɢɪɢɧɚ ɹɦɵ ɪɚɡɦɵɜɚ: 
 ܾ = ʹ,ͷℎˍ˓ + ͵,͹ܪ˓,                                                                                    (6.56) 
 ܾ = ʹ,ͷ ∙ Ͷ,͹ͺ + ͵,͹ ∙ ͳ͵ = ͸ʹ ˏ.                                        
 
6.5 Кɨɧɫɬɪɭɢɪɨɜɚɧɢɟ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ 
 
Ɂɚɞɚɱɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɫɨɫɬɨɢɬ ɜ ɬɨɦ, ɱɬɨɛɵ ɩɪɢ ɡɚɞɚɧɧɨɣ ɜɵɫɨɬɟ 
ɫɨɨɪɭɠɟɧɢɹ ɧɚɣɬɢ ɦɢɧɢɦɚɥɶɧɭɸ ɲɢɪɢɧɭ ɫɨɨɪɭɠɟɧɢɹ ɩɨ ɨɫɧɨɜɚɧɢɸ. ɇɚɢɛɨɥɟɟ 
ɷɤɨɧɨɦɢɱɧɵɦ ɹɜɥɹɟɬɫɹ ɬɪɟɭɝɨɥɶɧɵɣ ɩɪɨɮɢɥɶ ɩɥɨɬɢɧɵ, ɢɦɟɸɳɢɣ ɦɢɧɢɦɚɥɶɧɭɸ 
ɲɢɪɢɧɭ ɩɨɧɢɡɭ (ɪɢɫɭɧɨɤ 6.4). 
ɇɨ ɩɪɢ ɫɜɨɟɣ ɷɤɨɧɨɦɢɱɧɨɫɬɢ ɷɬɨɬ ɩɪɨɮɢɥɶ ɞɨɥɠɟɧ ɭɞɨɜɥɟɬɜɨɪɹɬɶ ɞɜɭɦ 
ɭɫɥɨɜɢɹɦ: 
1) ɨɬɫɭɬɫɬɜɢɟ ɪɚɫɬɹɝɢɜɚɸɳɢɯ ɧɚɩɪɹɠɟɧɢɣ ɜ ɛɟɬɨɧɟ; 



















Ȼɟɬɨɧ ɫɥɚɛɨ ɫɨɩɪɨɬɢɜɥɹɟɬɫɹ ɪɚɫɬɹɠɟɧɢɸ, ɜ ɧёɦ ɧɟɞɨɩɭɫɬɢɦɨ ɩɨɹɜɥɟɧɢɟ 
ɬɪɟɳɢɧ ɫ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ, ɱɬɨ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɩɨɹɜɥɟɧɢɸ ɨɩɚɫɧɨɣ ɮɢɥɶɬɪɚɰɢɢ 
ɫɨ ɜɫɟɦɢ ɜɵɬɟɤɚɸɳɢɦɢ ɩɨɫɥɟɞɫɬɜɢɹɦɢ. 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɢɡ ɭɫɥɨɜɢɹ ɧɟɞɨɩɭɳɟɧɢɹ ɪɚɫɬɹɝɢɜɚɸɳɢɯ ɧɚɩɪɹɠɟɧɢɣ, 
ɲɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɩɨ ɨɫɧɨɜɚɧɢɸ ɨɩɪɟɞɟɥɹɟɬɫɹ, ɤɚɤ: 
 𝐵௡ூ = ℎ√ߩ˄ߩ௪ ሺͳ − ݊ሻ + ݊ሺʹ − ݊ሻ − ߙଵ  ,                                                             ሺ͸.ͷ͹ሻ 
 
ɝɞɟ   ߙଵ − ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɩɨɬɟɪɸ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɡɚ ɫɱɟɬ ɭɫɬɪɨɣɫɬɜɚ ɩɪɨɬɢɜɨɮɢɥɶɬɪɚɰɢɨɧɧɵɯ ɡɚɜɟɫ, ɞɪɟɧɚɠɟɣ ɢ ɲɩɭɧɬɨɜ, 
ɩɪɢɧɢɦɚɟɦɵɣ 0,5. 
 ℎ = ∇ʜʞʢ − ∇˒ˑˇ = ͹ͳͶ − ͸͹ͳ = Ͷ͵ ˏ.                                                      ሺ͸.ͷͺሻ
                             
Ɉɬɦɟɬɤɚ ɩɨɞɨɲɜɵ ɡɚɜɢɫɢɬ ɨɬ ɤɨɧɫɬɪɭɤɰɢɢ ɭɫɬɪɨɣɫɬɜ ɜ ɇȻ ɢ ɪɚɜɧɚ: 
 ∇˒ˑˇ = ∇ˇː˃ − ሺߜ˅ሻ = ͸͹Ͷ − ͵ = ͸͹ͳ ˏ,                                                     ሺ͸.ͷͻሻ
                             
ɝɞɟ     3- ɝɥɭɛɢɧɚ ɡɚɥɟɝɚɧɢɹ ɩɨɞɨɲɜɵ. 
ɂɡ ɭɫɥɨɜɢɹ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɥɨɬɢɧɵ ɧɚ ɫɞɜɢɝ ɩɨ ɨɫɧɨɜɚɧɢɸ ɲɢɪɢɧɚ 
ɩɨɞɨɲɜɵ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɨɩɪɟɞɟɥɢɬɫɹ ɢɡ ɜɵɪɚɠɟɧɢɹ: 
 𝐵௡ூூ = ߛ௡ℎ݂ ቀߩ˄ߩ௪ + ݊ − ߙଵቁ ,                                                                                      ሺ͸.͸Ͳሻ 
 
ɝɞɟ  ߛ௡ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞёɠɧɨɫɬɢ ɩɨ ɧɚɡɧɚɱɟɧɢɸ ɫɨɨɪɭɠɟɧɢɹ, ɩɪɢɧɢɦɚɟɦɵɣ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɹ 1,25; 
      f – ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɟɧɢɹ ɛɟɬɨɧɚ ɩɨ ɝɪɭɧɬɭ, ɩɪɢɧɢɦɚɟɦɵɣ  ɞɥɹ ɞɢɨɪɢɬɚ 0,8. 
Ɍɨɱɤɚ ɩɟɪɟɫɟɱɟɧɢɹ ɤɪɢɜɵɯ ɨɩɪɟɞɟɥɢɬ ɢɫɤɨɦɭɸ ɲɢɪɢɧɭ ɩɨɞɨɲɜɵ 
ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ. 
Ⱦɥɹ ɧɚɯɨɠɞɟɧɢɟ n ɜɨɫɩɨɥɶɡɭɟɦɫɹ ɚɥɝɟɛɪɚɢɱɟɫɤɢɦɢ ɜɵɱɢɫɥɟɧɢɹɦɢ ɩɭɬɟɦ 
ɩɪɢɪɚɜɧɢɜɚɧɢɹ 𝐵௡ூ  ɢ 𝐵௡ூூ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɨɥɭɱɚɟɦ ɲɢɪɢɧɭ ɩɨɞɨɲɜɵ ȼ=32ɦ. 
 
6.6 Ɋɚɡɪɟɡ ɩɥɨɬɢɧɵ ɲɜɚɦɢ 
 
ȼ ɛɟɬɨɧɧɵɯ ɩɥɨɬɢɧɚɯ ɫɥɟɞɭɟɬ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶ ɩɨɫɬɨɹɧɧɵɟ (ɦɟɠ 
ɫɟɤɰɢɨɧɧɵɟ ɢ ɲɜɵ-ɧɚɞɪɟɡɵ) ɢ ɜɪɟɦɟɧɧɵɟ (ɫɬɪɨɢɬɟɥɶɧɵɟ) ɞɟɮɨɪɦɚɰɢɨɧɧɵɟ 
ɲɜɵ. ɒɜɵ ɭɫɬɪɚɢɜɚɸɬ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɦɨɧɨɥɢɬɧɨɫɬɢ ɛɟɬɨɧɚ ɫɟɤɰɢɣ ɩɥɨɬɢɧɵ 
ɦɟɠɞɭ ɲɜɚɦɢ ɩɪɢ ɧɟɪɚɜɧɨɦɟɪɧɨɣ ɨɫɚɞɤɟ ɩɥɨɬɢɧɵ ɢ ɧɟɪɚɜɧɨɦɟɪɧɨɝɨ 
ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɜ ɬɟɥɟ ɩɥɨɬɢɧɵ.  
88 
 
ɉɨ ɨɩɵɬɭ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɧɚ ɬɟɪɪɢɬɨɪɢɢ Ɋɨɫɫɢɢ ɲɢɪɢɧɚ 
ɫɟɤɰɢɣ ɧɟ ɞɨɥɠɧɚ ɩɪɟɜɵɲɚɬɶ 20ɦ.  
Ⱦɟɮɨɪɦɚɰɢɨɧɧɵɟ ɲɜɵ ɩɪɢɧɢɦɚɟɦ ɱɟɪɟɡ 21,5 ɦ. 
Ɍɟɦɩɟɪɚɬɭɪɧɵɟ ɲɜɵ ɞɥɹ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɩɥɨɬɢɧɵ ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ 
ɩɪɢɧɢɦɚɟɦ ɲɢɪɢɧɨɣ 0,5 ɫɦ ɧɚ ɪɚɫɫɬɨɹɧɢɢ   5 ɦ ɨɬ ɥɢɰɟɜɵɯ ɝɪɚɧɟɣ ɢ ɝɪɟɛɧɹ, ɚ 




ɇɚ ɜɨɞɨɫɥɢɜɟ ɭɫɬɪɚɢɜɚɸɬ ɛɵɤɢ ɞɥɹ ɞɟɥɟɧɢɹ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ ɧɚ 
ɩɪɨɥɟɬɵ ɢ ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɡɚɬɜɨɪɨɜ.  
ɋɨɝɥɚɫɧɨ ɪɟɤɨɦɟɧɞɚɰɢɹɦ ɞɥɹ ɡɚɬɜɨɪɨɜ ɲɢɪɢɧɨɣ 18 ɦ, ɬɨɥɳɢɧɚ ɛɵɤɚ 
ɩɪɢɧɢɦɚɟɬɫɹ ɜ ɞɢɚɩɚɡɨɧɟ (0,12÷0,16) ɲɢɪɢɧɵ ɡɚɬɜɨɪɚ ɥɢɛɨ ɛɨɥɶɲɟ. Ⱦɥɹ 
ɪɚɫɱёɬɧɨɣ ɲɢɪɢɧɵ ɜɨɞɨɫɥɢɜɚ ɬɨɥɳɢɧɚ ɛɵɤɚ ɫɨɫɬɚɜɥɹɟɬ (2,26-2,88) ɦ. ɋ ɭɱɟɬɨɦ 
ɤɨɧɫɬɪɭɤɬɢɜɧɨɝɨ ɡɚɩɚɫɚ ɧɚ ɪɚɡɪɟɡ, ɩɪɢɧɢɦɚɟɦ ɬɨɥɳɢɧɭ ɛɵɤɚ ɪɚɜɧɨɣ 3,5 ɦ.   
ɒɢɪɢɧɚ ɢ ɞɥɢɧɚ ɩɚɡɚ ɪɟɦɨɧɬɧɨɝɨ ɡɚɬɜɨɪɚ 0.5 ɦ. ɒɢɪɢɧɚ ɩɚɡɚ ɪɚɛɨɱɟɝɨ 
ɡɚɬɜɨɪɚ ɩɪɢɧɢɦɚɟɦ 0,8 ɦ. Ⱦɥɢɧɚ ɩɚɡɚ ɪɚɛɨɱɟɝɨ ɡɚɬɜɨɪɚ ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɨɣ 1,5 ɦ. 




ɍɫɬɨɢ ɞɥɹ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɩɥɨɬɢɧɵ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɡɚɳɢɬɵ, 
ɩɪɢɦɵɤɚɸɳɟɣ ɤ ɜɨɞɨɫɥɢɜɭ ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɵ, ɢ ɛɟɪɟɝɚ ɨɬ ɪɚɡɦɵɜɚ ɜɨɞɨɣ, 
ɫɛɪɚɫɵɜɚɟɦɨɣ ɱɟɪɟɡ ɜɨɞɨɫɥɢɜ; ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɩɥɚɜɧɨɝɨ ɩɨɞɯɨɞɚ ɩɨɬɨɤɚ ɤ 
ɜɨɞɨɫɥɢɜɭ ɢ ɩɥɚɜɧɨɝɨ ɟɝɨ ɪɚɫɬɟɤɚɧɢɹ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ; ɞɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ 
ɨɩɚɫɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɮɢɥɶɬɪɚɰɢɢ ɜ ɡɨɧɟ ɩɪɢɦɵɤɚɧɢɹ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɤ 
ɝɪɭɧɬɨɜɨɣ ɢɥɢ ɛɟɪɟɝɭ.  
ɍɫɬɪɚɢɜɚɟɦ ɪɚɡɞɟɥɢɬɟɥɶɧɵɟ ɭɫɬɨɢ, ɡɚɞɚɱɟɣ ɤɨɬɨɪɵɯ ɹɜɥɹɟɬɫɹ ɡɚɳɢɬɚ 
ɩɨɬɨɤɚ ɜ ɇȻ ɡɚ ɡɞɚɧɢɟɦ ȽЭɋ ɨɬ ɫɛɨɣɧɵɯ ɬɟɱɟɧɢɣ, ɢ ɭɫɬɪɚɢɜɚɟɦ ɫɨɩɪɹɝɚɸɳɢɣ 
ɭɫɬɨɣ ɞɥɹ ɫɨɩɪɹɠɟɧɢɹ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɫ ɝɪɭɧɬɨɜɨɣ. 
 
6.9 Эɥɟɦɟɧɬɵ ɩɨɞɡɟɦɧɨɝɨ ɤɨɧɬɭɪɚ ɩɥɨɬɢɧɵ 
 
ȼ ɫɤɚɥɶɧɨɟ ɨɫɧɨɜɚɧɢɟ ɧɟ ɜɨɡɦɨɠɧɚ ɡɚɛɢɜɤɚ ɲɩɭɧɬɚ. ɇɚ ɫɤɚɥɶɧɵɯ 
ɨɫɧɨɜɚɧɢɹɯ ɩɪɢɦɟɧɹɸɬ ɰɟɦɟɧɬɚɰɢɨɧɧɵɟ ɡɚɜɟɫɵ (ɞɥɹ ɭɜɟɥɢɱɟɧɢɹ ɩɭɬɢ 
ɩɪɨɯɨɠɞɟɧɢɹ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɩɨɬɨɤɚ). 
Ɍɨɥɳɢɧɚ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ: 
 ߜˊ = ∆ܪˊ ∙ ߛ௡ܬ௖௥,௠ ,                                                                                                         ሺ͸.͸ͳሻ 
 
ɝɞɟ     ∆ܪˊ – ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɧɚ ɡɚɜɟɫɟ, ɨɩɪɟɞɟɥɹɸɬɫɹ ɢɡ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɪɚɫɱёɬɚ  ∆ܪˊ = ͳͺ,ͻ͸ ሺˏሻ; 
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ܬ௖௥,௠ – ɤɪɢɬɢɱɟɫɤɢɣ ɝɪɚɞɢɟɧɬ ɧɚɩɨɪɚ ɧɚ ɡɚɜɟɫɟ ɩɪɢɧɢɦɚɟɦ  ܬ௖௥,௠ = ͳͷ; 
 ߜˊ = ͳͺ,ͻ͸ ∙ ͳ,ʹͳͷ = ͳ,ͷͺ ˏ.                                                                               
 
Ɂɚɝɥɭɛɥɟɧɢɟ ɡɚɜɟɫɵ ɨɬɧɨɫɢɬɟɥɶɧɨ ɩɨɞɨɲɜɵ ɫɨɨɪɭɠɟɧɢɹ: 
      ℎˊ˃˅ = ሺͲ,ͷ ÷ Ͳ,ͺሻ ∙ ሺ∇ʜʞʢ − ∇ʢʜʐ௠𝑖௡ሻ,                                                    ሺ͸.͸ʹሻ  
             ℎˊ˃˅ = Ͳ,ͷ ∙ ሺ͹ͳͶ − ͸͹Ͷ,Ͷሻ = ͳͻ,ͺ ˏ. 
 
Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɞɨ ɡɚɜɟɫɵ: 
 ݈ଵ = ሺͲ,Ͳͷ ÷ Ͳ,ͳͲሻ ∙ 𝐵௡,                                                                                       ሺ͸.͸͵ሻ 
 ݈ଵ = Ͳ,ͳ ∙ ͵ʹ = ͵,ʹˏ.                                                                                        
 
Ⱦɥɹ ɨɬɜɨɞɚ ɩɪɨɮɢɥɶɬɪɨɜɚɜɲɟɣɫɹ ɜɨɞɵ, ɫɧɹɬɢɹ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ 
ɧɚ ɫɨɨɪɭɠɟɧɢɟ, ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɪɚɡɪɭɲɟɧɢɹ ɢ ɨɛɪɚɡɨɜɚɧɢɹ ɬɪɟɳɢɧ ɜ ɫɤɚɥɶɧɨɦ 
ɨɫɧɨɜɚɧɢɢ ɩɨɞ ɩɨɞɨɲɜɨɣ ɫɨɨɪɭɠɟɧɢɹ ɭɫɬɪɚɢɜɚɸɬ ɞɪɟɧɚɠɢ.  
Ⱦɢɚɦɟɬɪ ɞɪɟɧɚɠɚ ɩɪɢɧɢɦɚɟɦ ݀ = Ͳ,ͳ ሺˏሻ. 
Ɂɚɝɥɭɛɥɟɧɢɟ ɞɪɟɧɚɠɚ ɨɬɧɨɫɢɬɟɥɶɧɨ ɩɨɞɨɲɜɵ ɫɨɨɪɭɠɟɧɢɹ:  
 ℎˇ˓ = ሺͲ,ͷ ÷ Ͳ,͹ሻ ∙ ℎˊ˃˅,                                                                                      ሺ͸.͸Ͷሻ 
             ℎˇ˓ = Ͳ,ͷ ∙ ͳͻ,ͺ = ͻ,ͻ ˏ. 
 
Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɡɚɜɟɫɵ ɞɨ ɞɪɟɧɚɠɚ ɩɪɢɧɢɦɚɟɦ: ݈ଶ = ͸ ˏ. 
 
6.10 Ƚɚɥɟɪɟɢ ɜ ɬɟɥɟ ɩɥɨɬɢɧɵ 
 
ȼ ɬɟɥɟ ɩɥɨɬɢɧɵ  ɭɫɬɪɚɢɜɚɟɦ ɫɦɨɬɪɨɜɵɟ ɝɚɥɟɪɟɢ  ɫ ɲɚɝɨɦ 20 ɦ ɩɨ ɜɵɫɨɬɟ. 
 Ɉɞɧɭ ɢɡ ɩɪɨɞɨɥɶɧɵɯ ɝɚɥɟɪɟɣ ɫɩɪɨɟɤɬɢɪɭɟɦ ɜɵɲɟ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɭɪɨɜɧɹ 
ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɫɚɦɨɬɟɱɧɨɝɨ ɨɬɜɨɞɚ ɜɨɞɵ ɢɡ ɜɫɟɣ 
ɜɵɲɟɥɟɠɚɳɟɣ ɱɚɫɬɢ ɩɥɨɬɢɧ.  
 Ɋɚɡɦɟɪ ɫɦɨɬɪɨɜɨɣ ɝɚɥɟɪɟɢ ɩɪɢɧɢɦɚɟɦ 2·3 ɦ. ȼ ɨɫɧɨɜɚɧɢɢ ɭɫɬɪɨɟɧɚ ɝɚɥɟɪɟɹ 






6.11 ɉɨɫɬɪɨɟɧɢɟ ɷɩɸɪɵ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɩɪɨɬɢɜɨɞɚɜɥɟɧɢɹ  
 
ɉɨɞɡɟɦɧɵɣ ɤɨɧɬɭɪ ɩɥɨɬɢɧɵ ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ ɫɨɫɬɨɢɬ ɢɡ ɝɥɭɛɨɤɨɣ 
ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ ɢ ɫɤɜɚɠɢɧɧɨɝɨ ɞɪɟɧɚɠɚ ɡɚ ɧɟɣ ɢɥɢ ɜ ɫɥɭɱɚɟ ɫɥɚɛɨ 
ɬɪɟɳɢɧɨɜɚɬɨɣ ɫɤɚɥɵ ɬɨɥɶɤɨ ɢɡ ɞɪɟɧɚɠɚ. 
ɇɚ ɪɢɫɭɧɤɟ 6.5 ɩɪɟɞɫɬɚɜɥɟɧɵ ɩɪɢɜɟɞɟɧɧɵɟ ɤ ɞɟɣɫɬɜɭɸɳɟɦɭ ɧɚɩɨɪɭ ܪௗ ɡɧɚɱɟɧɢɹ ɧɚɩɨɪɚ ɩɨ ɨɫɢ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ ܪ௔௦  ɢ ɞɪɟɧɚɠɚ ܪௗ௥  ɩɪɢ ɨɫɧɨɜɧɨɦ ɢ ɨɫɨɛɨɦ ɫɨɱɟɬɚɧɢɢ ɧɚɝɪɭɡɨɤ, ɩɪɢ ɧɨɪɦɚɥɶɧɨɣ ɪɚɛɨɬɟ ɩɪɨɬɢɜɨɮɢɥɶɬɪɚɰɢɨɧɧɵɯ 
ɢ ɞɪɟɧɚɠɧɵɯ ɭɫɬɪɨɣɫɬɜ. 
 
 
Ɋɢɫɭɧɨɤ 6.5 – ɇɚɝɪɭɡɤɢ ɧɚ ɩɨɞɨɲɜɭ ɩɥɨɬɢɧɵ 
 
Эɩɸɪɵ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɩɪɨɬɢɜɨɞɚɜɥɟɧɢɹ ɩɨɤɚɡɚɧɵ ɧɚ ɱɟɪɬɟɠɟ 2. 
ɇɚɩɨɪ ɧɚ ɫɨɨɪɭɠɟɧɢɟ ɩɨ ɮɨɪɦɭɥɟ (6.58):   
 ܪ = ∇ʜʞʢ − ∇ʢʜʐ௠𝑖௡ = ͹ͳͶ − ͸͹Ͷ,Ͷ = ͵ͻ,͸Ͳ ˏ.                                    ሺ͸.͸ͷሻ          
      
Ɉɩɪɟɞɟɥɹɟɦ ɡɧɚɱɟɧɢɹ ɨɬɧɨɲɟɧɢɣ ு𝑎ೞு𝑑  =0,4; ு𝑑ೝு𝑑  =0,15 (ɞɥɹ I ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɣ).  
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ɇɚɩɨɪ ɞɟɣɫɬɜɭɸɳɢɣ ɧɚ ɰɟɦ. ɡɚɜɟɫɭ: 
 ܪ௔௦ = Ͳ,Ͷ ∙ ܪௗ = ͵ͷ,͸ ∙ Ͳ,Ͷ = ͳͶ,ʹͶ ˏ.                                                           ሺ͸.͸͸ሻ          
 
ɇɚɩɨɪ ɞɟɣɫɬɜɭɸɳɢɣ ɧɚ ɞɪɟɧɚɠ: 
 ܪௗ௥ = Ͳ,ͳͷ ∙ ܪௗ = ͵ͷ,͸ ∙ Ͳ,ͳͷ = ͹,ͳʹ ˏ.                                                         ሺ͸.͸͹ሻ          
 
Эɩɸɪɵ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɩɪɨɬɢɜɨɞɚɜɥɟɧɢɹ ɩɨɤɚɡɚɧɵ ɧɚ ɱɟɪɬɟɠɟ 2. 
 
6.12 ɋɬɚɬɢɱɟɫɤɢɟ ɪɚɫɱёɬɵ ɩɥɨɬɢɧɵ 
 
Ɋɚɫɱёɬɵ ɩɪɨɱɧɨɫɬɢ ɢ ɭɫɬɨɣɱɢɜɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ 
ɜɵɩɨɥɧɹɸɬ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ. ȼ ɫɨɫɬɚɜ ɨɫɧɨɜɧɨɝɨ 
ɫɨɱɟɬɚɧɢɹ ɜɯɨɞɹɬ ɧɚɝɪɭɡɤɢ ɩɨɫɬɨɹɧɧɵɟ, ɜɪɟɦɟɧɧɵɟ, ɞɥɢɬɟɥɶɧɵɟ ɢ 
ɤɪɚɬɤɨɜɪɟɦɟɧɧɵɟ. ɇɚɝɪɭɡɤɢ ɢ ɜɨɡɞɟɣɫɬɜɢɹ ɞɨɥɠɧɵ ɩɪɢɧɢɦɚɬɶɫɹ ɜ ɧɚɢɛɨɥɟɟ 
ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɯ, ɧɨ ɜɨɡɦɨɠɧɵɯ ɫɨɱɟɬɚɧɢɹɯ ɨɬɞɟɥɶɧɨ ɞɥɹ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɢ 
ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɝɨ ɩɟɪɢɨɞɨɜ. 
 
6.12.1 ȼɟɫ ɫɨɨɪɭɠɟɧɢɹ 
 
ɉɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɨɩɪɟɞɟɥɟɧɚ ɜ ɩɪɨɝɪɚɦɦɟ AutoCad: 
 ܵ˒ˎ = ͸ͳͳ,ͷ ˏଶ. 
 
ȼɟɫ ɨɞɧɨɝɨ ɩɨɝɨɧɧɨɝɨ ɦɟɬɪɚ ɜɨɞɨɫɥɢɜɧɨɣ ɱɚɫɬɢ ɩɥɨɬɢɧɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 
ɮɨɪɦɭɥɟ:  
            ܩ˒ˎ = ܵ˒ˎ ∙ ܾ ∙ ˄ܾ + ߜ˄ = ͸ͳͳ,ͷ ∙ ͳͺ ∙ ʹ,Ͷ ∙ ͻ,ͺͳͳͺ + ͵,ͷ = ͳʹͲͷ͵ ˍʜ/ˏ.                        ሺ͸.͸ͺሻ 
 
ȼɟɫ ɛɵɤɚ ɢ ɬɨɱɤɭ ɟɝɨ ɩɪɢɥɨɠɟɧɢɹ ɨɩɪɟɞɟɥɸ ɚɧɚɥɨɝɢɱɧɵɦ ɨɛɪɚɡɨɦ: 
  ܵ˒ˎ = ͺͷ͸,ͷ ˏଶ, 
            ܩ˄ = ܵ˄ ∙ ߜ˄ ∙ ˄ܾ + ߜ˄ = ͺͷ͸,ͷ ∙ ͵,ͷ ∙ ʹ,Ͷ ∙ ͻ,ͺͳͳͺ + ͵,ͷ = ͵ʹͺʹ ˍʜ/ˏ.                           ሺ͸.͸ͻሻ 
 
ȼɟɫ ɩɥɨɫɤɨɝɨ ɡɚɬɜɨɪɚ: 
            ܳˊ ≈ Ͳ,Ͳͷͷ ∙ ݂√݂ ∙ ݃ ,                                                                                           ሺ͸.͹Ͳሻ 
 
ɝɞɟ  ݂ - ɩɥɨɳɚɞɶ ɡɚɬɜɨɪɚ: 
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݂ = ሺߘʣʞʢ − ߘʒʑ + Ͳ,ͷሻ ∙ ܾ = ሺ͹ͳͷ − ͹Ͳ͸ + Ͳ,ͷሻ ∙ ͳͺ = ͳͷ͵ ˏଶ.       ሺ͸.͹ͳሻ 
 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ: 
 ܳˊ = Ͳ,Ͳͷͷ ∙ ͳͷ͵√ͳͷ͵ ∙ ͻ,ͺͳ = ͳͲʹͳ ˍʜ. 
 
ȼɟɫ ɡɚɬɜɨɪɚ ɩɪɢɜɨɞɢɬɫɹ ɤ 1 ɩ.ɦ: 
            ܳɡɪаɫч = ܳɡܾ + ߜ˄ = ͳͲʹͳͳͺ + ͵,ͷ = ͳͷ ɤɇ/ɦ.                                                           ሺ͸.͹ʹሻ 
 
6.12.2 ɋɢɥɚ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ 
 
Эɩɸɪɵ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ ɩɪɢɧɢɦɚɟɦ ɩɨ ɬɪɟɭɝɨɥɶɧɢɤɭ. 
Ƚɨɪɢɡɨɧɬɚɥɶɧɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɫɢɥɵ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ: 
ɋ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ: 
            ܶ˅ = ˅ ∙ ʜଶ˅ʹ = ͳͲ ∙ Ͷ͵ଶʹ = ͻʹͶͷ ɤɇ/ɦ,                                                             ሺ͸.͹͵ሻ 
 
ɝɞɟ ʜ˅ = ∇ʜʞʢ − ∇˒ˑˇ. ʑʐ = ͹ͳͶ − ͸͹ͳ = Ͷ͵ ˏ.                                      
 
ɋ ɧɢɠɧɟɝɨ ɛɶɟɮɚ: 
               ܶː = ˅ ∙ ܪଶːʹ = ͳͲ ∙ ͵,Ͷଶʹ = ͷ͹,ͺ ɤɇ/ɦ,                                                              ሺ͸.͹Ͷሻ 
 
ɝɞɟ    ʜː = ∇ʢʜʐ௠𝑖௡ − ∇˒ˑˇ. ʑʐ = ͸͹Ͷ,Ͷ − ͸͹ͳ = ͵,Ͷ ˏ. 
 
          6.12.3 Ɏɢɥɶɬɪɚɰɢɨɧɧɨɟ ɢ ɜɡɜɟɲɟɧɧɨɟ ɞɚɜɥɟɧɢɟ 
 
Эɩɸɪɵ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ ɩɪɢ ɩɥɨɫɤɨɣ ɩɨɞɨɲɜɟ ɩɥɨɬɢɧɵ 
ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɩɪɹɦɨɭɝɨɥɶɧɢɤ ɫ ɜɵɫɨɬɨɣ ɪɚɜɧɨɣ ɞɚɜɥɟɧɢɸ ɫɬɨɥɛɚ ɜɨɞɵ ɨɬ 
ɭɪɨɜɧɹ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɞɨ ɨɬɦɟɬɤɢ ɩɨɞɨɲɜɵ: 
             ݌˅ˊ˅ = ݌௪ ∙ ݃ ∙ ℎଵ ,                                                                                                 ሺ͸.͹ͷሻ 
 ˆˇˈ      ℎଵ = ∇ʢʜʐ௠𝑖௡ − ∇˒ˑˇ = ͸͹Ͷ,Ͷ − ͸͹ͳ = ͵,Ͷ ˏ. 
 
ɋɢɥɭ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ: 




ɝɞɟ    ܵэ˒ − ɩɥɨɳɚɞɶ ɷɩɸɪɵ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ, ɞɟɣɫɬɜɭɸɳɟɝɨ ɧɚ ɩɨɞɨɲɜɭ ɩɥɨɬɢɧɵ =108,8 ɦ2 (ɨɩɪɟɞɟɥɟɧɚ ɜ ɩɪɨɝɪɚɦɦɟ AutoCad). 
ȼ ɤɚɱɟɫɬɜɟ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɩɥɨɬɢɧɭ ɭɱɢɬɵɜɚɸɬ ɷɩɸɪɭ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ 
ɞɚɜɥɟɧɢɹ, ɞɟɣɫɬɜɭɸɳɟɝɨ ɧɚ ɩɨɞɨɲɜɭ ɩɥɨɬɢɧɵ: 
             ˗ܹ = ܵэ˒ ∙ ݌ ∙ ݃ = ʹͷͲ ∙  ͳͲͲͲ ∙ ͻ,ͺͳ = ʹͶͷʹ,ͷ ˍʜ,                                   ሺ͸.͹͹ሻ 
 
ɝɞɟ   ܵэ˒ −ɩɥɨɳɚɞɶ ɷɩɸɪɵ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ, ɞɟɣɫɬɜɭɸɳɟɝɨ ɧɚ ɩɨɞɨɲɜɭ ɩɥɨɬɢɧɵ =250 ɦ2 (ɨɩɪɟɞɟɥɟɧɚ ɜ ɩɪɨɝɪɚɦɦɟ AutoCad). 
 
6.12.4 ȼɨɥɧɨɜɨɟ ɜɨɡɞɟɣɫɬɜɢɟ 
 
Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɜɨɥɧɨɜɨɝɨ ɞɚɜɥɟɧɢɹ ɩɪɢ ɨɫɧɨɜɧɨɦ ɫɥɭɱɚɟ: 
 ܹ˅ ˑˎː = Ͳ,ͷߛ௪ℎଵ% ቆ?̅?ߨ + ℎ଴ʹቇ = Ͳ,ͷ ∙ ͳͲ ∙ ͳ,͵ͳ ∙ (ͳʹ,͹ͳ͵,ͳͶ + Ͳ,ͶͲʹ ) == ʹ͸,ͻ ˍʜ,                                                                                        ሺ͸.͹ͺሻ 
 
ɝɞɟ  ℎ଴ ɩɨ ɮɨɪɦɭɥɟ (6.71): 
 ℎ଴ = ߨℎଵ%ଶ?̅? = ͵,ͳͶ ∙ ͳ,ʹ͹ଶͳʹ,͹ͳ = Ͳ,͵ͻͺ ˏ.                                                             ሺ͸.͹ͻሻ 
 
ɉɥɟɱɨ ɫɢɥɵ ܹ˅ ˑˎː: 
 ˖˔ = ʜ˅ − ?ʹ̅?ߨ − ͵ͺ ℎଵ% = ʹ͸ − ͳʹ,͹ͳʹ ∙ ͵,ͳͶ − ͵ͺ ∙ ͳ,ʹ͹ = ͵͹,Ͷͻ ˏ.                  ሺ͸.ͺͲሻ 
 
6.12.5 Ɋɚɫɱёɬ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ 
 
Ɋɚɫɱёɬ ɩɪɨɱɧɨɫɬɢ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ɫɥɟɞɭɟɬ ɩɪɨɢɡɜɨɞɢɬɶ ɩɨ ɦɟɬɨɞɭ 
ɩɪɟɞɟɥɶɧɵɯ ɫɨɫɬɨɹɧɢɣ ɩɟɪɜɨɣ ɝɪɭɩɩɵ (ɩɨ ɧɟɩɪɢɝɨɞɧɨɫɬɢ ɤ ɷɤɫɩɥɭɚɬɚɰɢɢ). 
Ɋɚɫɱёɬ ɩɥɨɬɢɧɵ ɛɭɞɟɦ ɜɟɫɬɢ ɛɟɡ ɭɱёɬɚ ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɜɨɡɞɟɣɫɬɜɢɣ. Ⱦɥɹ ɨɰɟɧɤɢ 
ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ ɜɜɨɞɹɬɫɹ ɤɪɢɬɟɪɢɢ ɩɪɨɱɧɨɫɬɢ.  
ɂɫɯɨɞɹ ɢɡ ɩɪɚɤɬɢɱɟɫɤɢɯ ɫɨɨɛɪɚɠɟɧɢɣ, ɜ ɪɚɫɱёɬɟ ɩɥɨɬɢɧɵ ɩɪɢɧɢɦɚɟɦ 
ɫɠɢɦɚɸɳɢɟ ɧɚɩɪɹɠɟɧɢɹ ɫɨ ɡɧɚɤɨɦ «–», ɪɚɫɬɹɝɢɜɚɸɳɢɟ – ɫɨ ɡɧɚɤɨɦ «+»  
Ⱦɥɹ ɭɞɨɛɫɬɜɚ ɪɚɫɱёɬɚ ɫɨɫɬɚɜɥɸ ɬɚɛɥɢɰɭ 6.3, ɜ ɤɨɬɨɪɭɸ ɜɧɟɫɭ ɜɫɟ ɧɚɝɪɭɡɤɢ, 













ɋɢɥɚ, ɤɇ ɉɥɟɱɨ, ɦ Ɇɨɦɟɧɬ 
,ɤɇ/ɦ 
Ɍɜ 1  9245 14,47 133775 
Ɍɧ 1  57,8 1,13 -65,31 
Gɩɥ 0,95  12053 7,5 -85877 
Gɛ 0,95  3282 8,5 -26502 
Wɜɡɜ 1  1067 0 0 
Qɡ 0,95  47.5 13,7 -618 
Eɧ 1,2  22,06 4 105,88 
Wɜɨɥɧ 1  27 37,49 1012 
Wɮ 1  2452,5 7,89 19350 
Eɝɩ 0,8  879 1,5 -1055 
N 
∑ M 40123 
 
Ɋɚɫɱёɬ ɤɪɚɟɜɵɯ ɧɚɩɪɹɠɟɧɢɣ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɥɭɱɚɹ ɜ ɝɨɪɢɡɨɧɬɚɥɶɧɨɦ 
ɫɟɱɟɧɢɢ ɩɥɨɬɢɧɵ (ɩɪɢ ɪɚɫɱёɬɟ ɧɚ 1 ɩɨɝɨɧɧɵɣ ɦɟɬɪ ɞɥɢɧɵ) ɜɵɩɨɥɧɹɟɬɫɹ ɩɨ 
ɮɨɪɦɭɥɚɦ: 
Ⱦɥɹ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ: 
ɇɨɪɦɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɨ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɩɥɨɳɚɞɤɟ: 
             𝜎௨௬ = − ܾܰ + ͸ ∙ ∑ ܯܾଶ = − ͳͳͲͻͶ͵ʹ + ͸ ∙ ͶͲͳʹ͵͵ʹଶ = −ͳͲͳ,ͳ ˍʜ/ˏଶ ,         ሺ͸.ͺͳሻ 
 
ɝɞɟ  ܰ – ɫɭɦɦɚ ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɢɥ, ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɩɥɨɬɢɧɭ; ܯ – ɫɭɦɦɚ ɦɨɦɟɧɬɨɜ ɜɫɟɯ ɫɢɥ, ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɩɥɨɬɢɧɭ; ܾ – ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ. 
ɇɨɪɦɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɨ ɜɟɪɬɢɤɚɥɶɧɨɣ ɩɥɨɳɚɞɤɟ: 
 𝜎௫௨ = 𝜎௬௨ ∙ ݉௨ଶ − ߛ௪ ∙ ܪௗ௨ ∙ ሺͳ − ݉௨ଶሻ = −ͳͲ ∙ Ͷ͵ ∙ ͳ = −Ͷ͵Ͳ ˍʜˏଶ ,             ሺ͸.ͺʹሻ 
 
ɝɞɟ  ߛ௪ = ͳͲ ɤН/ɦ3 – ɭɞɟɥɶɧɵɣ ɜɟɫ ɜɨɞɵ; ܪௗ௨– ɧɚɩɨɪ ɧɚɞ ɪɚɫɱёɬɧɵɦ ɫɟɱɟɧɢɟɦ ɫɨ ɫɬɨɪɨɧɵ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ; 
 ݉௨ = ɫtan ߙଵ, ɝɞɟ ߙଵ – ɭɝɨɥ ɦɟɠɞɭ ɧɚɩɨɪɧɨɣ ɝɪɚɧɶɸ ɢ ɜɟɪɬɢɤɚɥɶɸ. Ɍɚɤ ɤɚɤ ɭ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɧɚɩɨɪɧɚɹ ɝɪɚɧɶ ɜɟɪɬɢɤɚɥɶɧɚ, ɬɨ tan ߙଵ = Ͳ. Кɚɫɚɬɟɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɨ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɩɥɨɳɚɞɤɟ: 
 𝜏௫௬௨ = (ߛ௪ ∙ ܪௗ௨ + 𝜎௬௨) ∙ ݉௨ = ሺͳͲ ∙ Ͷ͵ + ͳͳͳሻ ∙ Ͳ = Ͳˍʜ/ˏଶ.                  ሺ͸.ͺʹሻ     




           𝜎ଵ௨ = 𝜎௬௨ ∙ ሺͳ + ݉௨ଶሻ + ߛ௪ ∙ ܪௗ௨ ∙ ݉௨ଶ = −ͳͳͳ ∙ ሺͳ + Ͳሻ + ͳͲ ∙ Ͷ͵ ∙ Ͳ == −ͳͳͳ,ͷ ˍʜ/ˏଶ.                                                                                      ሺ͸.ͺ͵ሻ 
 
Ƚɥɚɜɧɨɟ ɧɚɩɪɹɠɟɧɢɟ: 
            𝜎ଷ௨ = −ߛ௪ ∙ ܪௗ௨ = −ͳͲ ∙ Ͷ͵ = −Ͷ͵Ͳˍʜ/ˏଶ.                                                   ሺ͸.ͺͶሻ 
 
Ⱦɥɹ ɧɢɡɨɜɨɣ ɝɪɚɧɢ ɚɧɚɥɨɝɢɱɧɨ ɩɨ ɮɨɪɦɭɥɚɦ (6.78) -(6.82): 
ɇɨɪɦɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɨ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɩɥɨɳɚɞɤɟ: 
            𝜎௬௧ = − ܾܰ − ͸ ∙ ∑ ܯܾଶ = − ͳͳͲͻͶ͵ʹ − ͸ ∙ ͶͲͳʹ͵͵ʹଶ = −ͷͺʹ ˍʜ/ˏଶ. 
 
ɇɨɪɦɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɨ ɜɟɪɬɢɤɚɥɶɧɨɣ ɩɥɨɳɚɞɤɟ: 
            𝜎௫௧ = 𝜎௬௧ ∙ ݉௧ଶ − ߛ௪ ∙ ܪௗ௧ ∙ ሺͳ − ݉௧ଶሻ = −ͷͺʹ ∙ Ͳ,͹ͷଶ − ͳͲ ∙ Ͳ,Ͷ ∙ ሺͳ − Ͳ,͹ͷଶሻ= −͵ʹͻ ˍʜ/ˏଶ, 
 
ɝɞɟ  ݉௧ = ɫtan ߙଶ, ɝɞɟ ߙଶ =53º– ɭɝɨɥ ɦɟɠɞɭ ɧɢɡɨɜɨɣ ɝɪɚɧɶɸ ɢ ɜɟɪɬɢɤɚɥɶɸ;  ܪௗ௧   – ɧɚɩɨɪ ɧɚɞ ɪɚɫɱёɬɧɵɦ ɫɟɱɟɧɢɟɦ ɫɨ ɫɬɨɪɨɧɵ ɧɢɠɧɟɝɨ ɛɶɟɮɚ. Кɚɫɚɬɟɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɨ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɩɥɨɳɚɞɤɟ: 
 
          𝜏௫௬௧ = −(ߛ௪ ∙ ܪ௧ௗ + 𝜎௧௬) ∙ ݉௧ = −ሺͳͲ ∙ Ͳ,Ͷ − ͷͺʹሻ ∙ Ͳ,͹ͷ = Ͷ͵͸ ˍʜ/ˏଶ. 
 
Ƚɥɚɜɧɵɟ ɧɚɩɪɹɠɟɧɢɟ: 
            𝜎ଷ௧ = 𝜎௬௧ ∙ ሺͳ + ݉௧ଶሻ + ߛ௪ ∙ ܪ௧ௗ ∙ ݉௧ଶ = −ͷͺʹ ∙ ሺͳ + Ͳ,͹ͷଶሻ +            +ͳͲ ∙ Ͳ,Ͷ ∙ Ͳ,͹ͷଶ = −ͻͲ͹ ˍʜ/ˏଶ, 
 𝜎ଵ௧ = −ߛ௪ ∙ ܪௗ௧ = −ͳͲ ∙ Ͳ,Ͷ = −Ͷ ˍʜ/ˏଶ. 
 
ȼɫɟ ɧɚɣɞɟɧɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 6.4. 
 
Ɍɚɛɥɢɰɚ 6.4 – Кɪɚɟɜɵɟ ɧɚɩɪɹɠɟɧɢɹ, ɞɟɣɫɬɜɭɸɳɢɟ ɧɚ ɩɥɨɬɢɧɭ 
ɇɚɩɪɹɠɟɧɢɟ 
Ɉɫɧɨɜɧɨɣ ɫɥɭɱɚɣ 
ɇɚɩɨɪɧɚɹ ɝɪɚɧɶ ɇɢɡɨɜɚɹ ɝɪɚɧɶ 𝜎௬, ˍʜ/ˏଶ -111,5 -582 𝜎௫, ˍʜ/ˏଶ -430 -329 𝜏௫௬, ˍʜ/ˏଶ -0 436 𝜎ଵ, ˍʜ/ˏଶ -111,5 -4 𝜎ଷ, ˍʜ/ˏଶ -430 -907 
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6.13 Кɪɢɬɟɪɢɢ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ 
 
ɉɨɫɥɟ ɨɩɪɟɞɟɥɟɧɢɹ ɧɚɩɪɹɠɟɧɢɣ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ, 
ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɪɢɬɶ ɫɨɨɪɭɠɟɧɢɟ ɧɚ ɩɪɨɱɧɨɫɬɶ, ɞɨɥɠɧɵ ɜɵɩɨɥɧɹɬɶɫɹ 
ɫɥɟɞɭɸɳɢɟ ɭɫɥɨɜɢɹ: 
ȼɨ ɜɫɟɯ ɬɨɱɤɚɯ ɩɥɨɬɢɧɵ: 
 ߛ௡  ∙ ߛ௟௖ ∙ 𝜎ଷ ൑ ߛ௖ௗ ∙ ܴ௕ ,                                                                                        ሺ͸.ͺͷሻ 
                 
 
ɝɞɟ  ߛ௡ = ͳ,ʹ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɧɚɡɧɚɱɟɧɢɸ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɹ;  ߛ௟௖ – ɤɨɷɮɮɢɰɢɟɧɬ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ߛ௟௖ = ͳ; 
  ߛ௖ௗ – ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ ߛ௖ௗ = ͳ; 
             ܴ௕ ൒ ͳ,ʹ ∙ ͳ ∙ ͻͲ͹ͳ = ͳͳ͵Ͷ ˍʜ/ˏଶ .                                                                  ሺ͸.ͺ͸ሻ 
 
ɂɡ ɞɚɧɧɨɝɨ ɭɫɥɨɜɢɹ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɩɪɢɧɢɦɚɟɦ ɛɟɬɨɧ ɤɥɚɫɫɚ ȼ=3,5 ɫ 
ɪɚɫɱёɬɧɵɦ ɫɨɩɪɨɬɢɜɥɟɧɢɟɦ ɛɟɬɨɧɚ ɧɚ ɫɠɚɬɢɟ  ܴ௕ = ʹͳͲͲ ˍʜ/ˏଶ, 
 ʹͳͲͲ ˍʜ/ˏଶ  ൒ ͳͳ͵Ͷ ˍʜ/ˏଶ. 
 
ɇɚ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ ɧɟ ɞɨɥɠɧɨ ɛɵɬɶ ɪɚɫɬɹɝɢɜɚɸɳɢɯ ɧɚɩɪɹɠɟɧɢɣ: 
 𝜎′௬ < Ͳ ,                                                  
        −ͳͳͳ,ͷ ˍʜ/ˏଶ < Ͳ. - ɭɫɥɨɜɢɟ ɜɵɩɨɥɧɟɧɨ. 
ȼ ɡɨɧɟ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ: 
 |𝜎௬௨| ൒ Ͳ,ʹͷ ∙ ߛ௪ ∙ ܪௗ௨.                                                                                            ሺ͸.ͺ͹ሻ 
 
      ɉɪɨɜɟɪɤɚ: 
 ͳͳͳ,ͷ ˍʜ/ˏଶ ൒ ͳͲ͹,ͷ ˍʜ/ˏଶ.  
 
ȼɫɟ ɭɫɥɨɜɢɹ ɜɵɩɨɥɧɹɸɬɫɹ, ɫɨɨɪɭɠɟɧɢɟ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɹɦɢ 
ɩɪɨɱɧɨɫɬɢ. 
 
6.14 Ɋɚɫɱёɬ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɥɨɬɢɧɵ 
 
ɍɫɬɨɣɱɢɜɨɫɬɶ ɛɟɬɨɧɧɵɯ ɩɥɨɬɢɧ ɧɚ ɫɤɚɥɶɧɵɯ ɨɫɧɨɜɚɧɢɹɯ ɨɩɪɟɞɟɥɹɟɬɫɹ 
ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɶɸ ɨɫɧɨɜɚɧɢɹ, ɬɨ ɟɫɬɶ ɟɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɟɦ ɫɞɜɢɝɭ 
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ɫɨɨɪɭɠɟɧɢɹ. ɉɥɨɬɢɧɵ ɪɚɫɫɱɢɬɵɜɚɸɬ ɧɚ ɫɞɜɢɝ ɩɨ ɩɟɪɜɨɦɭ ɩɪɟɞɟɥɶɧɨɦɭ 
ɫɨɫɬɨɹɧɢɸ – ɩɨ ɩɨɬɟɪɟ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ. 
ȼ ɪɚɫɱɟɬɟ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɥɨɬɢɧɵ ɫɥɟɞɭɟɬ ɭɱɢɬɵɜɚɬɶ ɞɟɣɫɬɜɭɸɳɟɟ 
ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɟ ɞɚɜɥɟɧɢɟ ɢ ɝɨɪɢɡɨɧɬɚɥɶɧɭɸ ɫɨɫɬɚɜɥɹɸɳɭɸ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ 
ɞɚɜɥɟɧɢɹ ɫ ɇȻ: 
ɫ ɧɢɠɧɟɝɨ ɛɶɟɮɚ: 
               ܶː = ˅ ∙ ܪଶːʹ = ͳͲ ∙ ʹ,ʹͺଶʹ = ʹ͸ ˍʜˏ ,                                                                 ሺ͸.ͺͺሻ 
            ʜː = ∇ʢʜʐ௠𝑖௡ − ∇˒ˑˇ. ʜʐ = ͳͲͲ,ʹͺ − ͻͺ = ʹ,ʹͺ ˏ.                             ሺ͸.ͺͻሻ 
 
Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɤɪɚɟɜɵɯ ɧɚɩɪɹɠɟɧɢɣ, ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɩɥɨɬɢɧɭ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 6.5. 
 
Ɍɚɛɥɢɰɚ 6.5 – Кɪɚɟɜɵɟ ɧɚɩɪɹɠɟɧɢɹ, ɞɟɣɫɬɜɭɸɳɢɟ ɧɚ ɩɥɨɬɢɧɭ 






Ɍɜ 1  9245 
Ɍɧ 1  57,8 
Gɩɥ 0,95  12053 
Gɛ 0,95  3282 
Wɜɡɜ 1  1067 
Qɡ 0,95  47.5 
Eɧ 1,2  22,06 
Wɜɨɥɧ 1  27 
ȿɝɩ 0,8  879 
Wɮ 1  2452,5 
 
ɉɪɢ ɩɨɫɬɭɩɚɬɟɥɶɧɨɣ ɮɨɪɦɟ ɫɞɜɢɝɚ ɩɥɨɬɢɧɚ ɛɭɞɟɬ ɭɫɬɨɣɱɢɜɚ, ɟɫɥɢ 
ɜɵɩɨɥɧɹɟɬɫɹ ɭɫɥɨɜɢɟ: 
ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɥɭɱɚɹ: 
  ܴ ∙ ߛ௖ௗܨ ∙ ߛ௟௖ ൒ ߛ௡,                                                                                                            ሺ͸.ͻͲሻ 
 ܴ = (ܩɩɥ + ܩȻ − вܹɡв − фܹ + ܳɡ) ∙ tan 𝜑 + ܿ ∙ 𝜔 == ሺͳͳͶͷͲ + ͵ͳͳ͹ − ʹͶͷʹ + Ͷͷ − ͳͲ͸͹ሻ ∙ Ͳ,ͺ + ͳͲͲ ∙ ͵ʹ == ͳʹͲ͹Ͷ ˍʜ/ˏ,                                                                              ሺ͸.ͻͳሻ 
 
ɝɞɟ  ݐܽ݊𝜑 = Ͳ,ͺ– ɜɧɭɬɪɟɧɧɟɟ ɬɪɟɧɢɟ ɞɥɹ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ (ɞɢɨɪɢɬ); 
  ܿ = ͳͲͲ ɤɇ/ɦଶ– ɫɰɟɩɥɟɧɢɟ ɞɥɹ ɞɢɨɪɢɬɚ; 
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  𝜔 = 𝐵ɩ ∙ ͳ = ͵ʹ ɦଶ – ɝɨɪɢɡɨɧɬɚɥɶɧɚɹ ɩɪɨɟɤɰɢɹ ɩɥɨɳɚɞɢ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ, ɩɪɢ ɪɚɫɱёɬɟ ɧɚ 1 ɩɨɝɨɧɧɵɣ ɦɟɬɪ. 
 ܨ = вܶ − ɧܶ + вܹɨɥ + ɡܹ = ͻʹͶͷ − ͷͺ + ʹ͹ + ʹ͸,ͷ − ͹Ͳ͵= ͺͷ͵ͺ ɤɇ/ɦ .                                                                                ሺ͸.ͻʹሻ 
 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɭɫɥɨɜɢɟ ɧɚ ɫɞɜɢɝ ɩɨ ɮɨɪɦɭɥɟ (6.87): 
 ͳʹͲ͹Ͷ ∙ Ͳ,ͻͷͺͷ͵ͺ ∙ ͳ ൒ ͳ,ʹ, 
 ͳ,͵Ͷ ൒ ͳ,ʹ . 
 
ɉɨɫɥɟ ɩɪɨɜɟɞɟɧɢɹ ɪɚɫɱɟɬɨɜ ɢ ɚɧɚɥɢɡɚ ɩɨɥɭɱɟɧɧɵɯ ɡɧɚɱɟɧɢɣ ɡɧɚɱɟɧɢɣ 
ɦɨɠɧɨ ɭɬɜɟɪɠɞɚɬɶ, ɱɬɨ ɜɵɛɪɚɧɧɵɣ ɩɪɨɮɢɥɶ ɩɥɨɬɢɧɵ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɹɦ 
ɩɪɨɱɧɨɫɬɢ ɢ ɧɚɞёɠɧɨɫɬɢ ɩɪɢ ɨɫɧɨɜɧɨɦ ɫɨɱɟɬɚɧɢɹɯ ɧɚɝɪɭɡɨɤ. Ⱥ ɬɚɤɠɟ ɹɜɥɹɟɬɫɹ 
ɷɤɨɧɨɦɢɱɧɵɦ. Ɂɚɩɚɫ ɩɨ ɧɚɞёɠɧɨɫɬɢ ɩɥɨɬɢɧɵ ɨɛɟɫɩɟɱɢɜɚɟɬ ɟё ɭɫɬɨɣɱɢɜɨɫɬɶ ɢ 







 7 Ɉɯɪɚɧɚ ɬɪɭɞɚ. ɉɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ. Ɉɯɪɚɧɚ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ 
 
 7.1 Ɍɪɟɛɨɜɚɧɢɹ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɢ ɬɟɯɧɢɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɞɥɹ                
ɪɚɛɨɬɧɢɤɨɜ Ƚɷɫɷɪɫɤɨɣ ȽЭɋ 
 
 7.1.1 ɋɢɫɬɟɦɚ ɭɩɪɚɜɥɟɧɢɹ ɨɯɪɚɧɵ ɬɪɭɞɚ 
 
ɉɨɥɨɠɢɬɟɥɶɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɜɧɟɞɪɟɧɢɹ ɫɢɫɬɟɦ ɭɩɪɚɜɥɟɧɢɹ ɨɯɪɚɧɨɣ ɬɪɭɞɚ 
ɧɚ ɭɪɨɜɧɟ ɨɪɝɚɧɢɡɚɰɢɢ, ɜɵɪɚɠɚɸɳɟɟɫɹ ɤɚɤ ɜ ɫɧɢɠɟɧɢɢ ɜɨɡɞɟɣɫɬɜɢɹ ɨɩɚɫɧɵɯ ɢ 
ɜɪɟɞɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɚɤɬɨɪɨɜ, ɢ ɪɢɫɤɨɜ, ɬɚɤ ɢ ɜ ɩɨɜɵɲɟɧɢɢ ɩɪɨɢɡɜɨɞɢ-
ɬɟɥɶɧɨɫɬɢ, ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɩɪɢɡɧɚɧɨ ɉɪɚɜɢɬɟɥɶɫɬɜɨɦ ɊɎ, ɪɚɛɨɬɨɞɚɬɟɥɹɦɢ ɢ 
ɪɚɛɨɬɧɢɤɚɦɢ. 
Ɍɪɟɛɨɜɚɧɢɹ ɤ ɫɢɫɬɟɦɚɦ ɭɩɪɚɜɥɟɧɢɹ ɨɯɪɚɧɨɣ ɬɪɭɞɚ ɪɚɡɪɚɛɨɬɚɧɵ Ɇɟɠɞɭɧɚ-
ɪɨɞɧɨɣ Ɉɪɝɚɧɢɡɚɰɢɟɣ Ɍɪɭɞɚ (ɆɈɌ) ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɨɛɳɟɩɪɢɡɧɚɧɧɵɦɢ ɦɟɠɞɭ-
ɧɚɪɨɞɧɵɦɢ ɩɪɢɧɰɢɩɚɦɢ ɧɚ ɨɫɧɨɜɟ ɲɢɪɨɤɨɦɚɫɲɬɚɛɧɨɝɨ ɩɨɞɯɨɞɚ, ɤɨɬɨɪɵɟ ɨɩɪɟ-
ɞɟɥɟɧɵ ɜɯɨɞɹɳɢɦɢ ɜ ɆɈɌ ɩɪɟɞɫɬɚɜɢɬɟɥɹɦɢ ɬɪɟɯ ɫɬɨɪɨɧ ɫɨɰɢɚɥɶɧɨ-ɬɪɭɞɨɜɵɯ 
ɨɬɧɨɲɟɧɢɣ ɢ ɞɪɭɝɢɯ ɡɚɢɧɬɟɪɟɫɨɜɚɧɧɵɯ ɨɪɝɚɧɢɡɚɰɢɣ. Эɬɨɬ ɬɪɟɯɫɬɨɪɨɧɧɢɣ ɩɨɞ-
ɯɨɞ ɩɪɟɞɩɨɥɚɝɚɟɬ ɫɢɥɭ, ɝɢɛɤɨɫɬɶ ɢ ɧɚɞɥɟɠɚɳɭɸ ɨɫɧɨɜɭ ɞɥɹ ɪɚɡɜɢɬɢɹ ɫɬɚɛɢɥɶɧɨɣ 
ɤɭɥɶɬɭɪɵ ɛɟɡɨɩɚɫɧɨɫɬɢ ɬɪɭɞɚ ɜ ɨɪɝɚɧɢɡɚɰɢɢ. Ⱦɨɛɪɨɜɨɥɶɧɨ ɩɪɢɧɢɦɚɟɦɵɟ ɬɪɟɛɨ-
ɜɚɧɢɹ ɤ ɫɢɫɬɟɦɚɦ ɭɩɪɚɜɥɟɧɢɹ ɨɯɪɚɧɨɣ ɬɪɭɞɚ ɨɬɪɚɠɚɸɬ ɰɟɧɧɨɫɬɢ ɢ ɫɪɟɞɫɬɜɚ 
ɆɈɌ, ɩɨɡɜɨɥɹɸɳɢɟ ɨɛɟɫɩɟɱɢɜɚɬɶ ɛɟɡɨɩɚɫɧɨɫɬɶ ɢ ɡɞɨɪɨɜɶɟ ɪɚɛɨɬɧɢɤɨɜ. 
ɇɚ ɪɚɛɨɬɨɞɚɬɟɥɹ ɜɨɡɥɚɝɚɟɬɫɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɚɹ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɢ ɨɛɹɡɚɧ-
ɧɨɫɬɶ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɛɟɡɨɩɚɫɧɵɯ ɭɫɥɨɜɢɣ ɢ ɨɯɪɚɧɵ ɡɞɨɪɨɜɶɹ ɪɚɛɨɬɧɢɤɨɜ ɜ ɨɪ-
ɝɚɧɢɡɚɰɢɢ.  
ɋɍɈɌ ɹɜɥɹɟɬɫɹ ɩɨɞɫɢɫɬɟɦɨɣ ɜ ɨɛɳɟɣ ɫɢɫɬɟɦɟ ɭɩɪɚɜɥɟɧɢɹ ɩɪɨɢɡɜɨɞɫɬɜɨɦ 
ɜ ɮɢɥɢɚɥɟ ɢ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɤɨɦɩɶɸɬɟɪɧɵɯ ɢ ɩɪɨɝɪɚɦɦɧɵɯ 
ɫɪɟɞɫɬɜ ɞɥɹ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɢɫɩɨɥɧɟɧɢɹ ɪɹɞɚ ɮɭɧɤɰɢɣ ɭɩɪɚɜɥɟɧɢɹ. 
ɋɍɈɌ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɮɭɧɤɰɢɢ ɩɨ ɪɟɚɥɢɡɚɰɢɢ ɭɩɪɚɜɥɟɧɱɟɫɤɢɯ ɪɟɲɟɧɢɣ 
ɩɨ ɨɫɭɳɟɫɬɜɥɟɧɢɸ ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɯ, ɬɟɯɧɢɱɟɫɤɢɯ, ɫɚɧɢɬɚɪɧɨ-ɝɢɝɢɟɧɢɱɟɫɤɢɯ, 
ɥɟɱɟɛɧɨ-ɩɪɨɮɢɥɚɤɬɢɱɟɫɤɢɯ, ɦɟɞɢɰɢɧɫɤɢɯ ɢ ɫɨɰɢɚɥɶɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ, ɧɚɩɪɚɜ-
ɥɟɧɧɵɯ ɧɚ ɨɛɟɫɩɟɱɟɧɢɟ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɫɨɯɪɚɧɟɧɢɟ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ, ɡɞɨɪɨɜɶɹ 
ɢ ɠɢɡɧɢ ɪɚɛɨɬɧɢɤɨɜ ɮɢɥɢɚɥɚ ɜ ɩɪɨɰɟɫɫɟ ɬɪɭɞɚ. 
Ɉɫɧɨɜɧɵɦ ɩɪɢɧɰɢɩɨɦ ɩɨɥɢɬɢɤɢ ɜ ɨɛɥɚɫɬɢ ɨɯɪɚɧɵ ɬɪɭɞɚ ɹɜɥɹɟɬɫɹ ɩɪɢɡɧɚ-
ɧɢɟ ɢ ɨɛɟɫɩɟɱɟɧɢɟ ɩɪɢɨɪɢɬɟɬɚ ɠɢɡɧɢ ɢ ɡɞɨɪɨɜɶɹ ɪɚɛɨɬɧɢɤɨɜ Ƚɷɫɷɪɫɤɨɣ ȽЭɋ ɩɨ 
ɨɬɧɨɲɟɧɢɸ ɤ ɪɟɡɭɥɶɬɚɬɚɦ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ. 
Ⱦɨɥɠɧɨɫɬɧɵɟ ɞɨɤɭɦɟɧɬɵ ɪɚɡɪɚɛɚɬɵɜɚɸɬɫɹ ɧɚ ɨɫɧɨɜɟ ɞɟɣɫɬɜɭɸɳɢɯ ɧɨɪɦɚ-
ɬɢɜɧɨ-ɩɪɚɜɨɜɵɯ ɚɤɬɨɜ ɩɨ ɬɟɯɧɢɤɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɨɯɪɚɧɟ ɬɪɭɞɚ: 
— Ʉɨɧɫɬɢɬɭɰɢɹ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ, ɫɬɚɬɶɢ 7, 37[53]; 
— Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ ɨɬ 30.12.01. №197-ɎɁ «Ɍɪɭɞɨɜɨɣ ɤɨɞɟɤɫ Ɋɨɫɫɢɣ-
ɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ», ɜ ɬɨɦ ɱɢɫɥɟ ɫɬ. 227231 (ɨ ɧɟɫɱɚɫɬɧɵɯ ɫɥɭɱɚɹɯ ɧɚ ɩɪɨɢɡɜɨɞ-
ɫɬɜɟ) [62]; 
— Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ ɨɬ 24.07.1998ɝ. №125-ɎɁ «Ɉɛ ɨɛɹɡɚɬɟɥɶɧɨɦ ɫɬɪɚɯɨ-
ɜɚɧɢɢ ɨɬ ɧɟɫɱɚɫɬɧɵɯ ɫɥɭɱɚɟɜ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟ ɢ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ ɡɚɛɨɥɟɜɚ-
ɧɢɣ» (ɫ ɢɡɦɟɧɟɧɢɹɦɢ ɢ ɞɨɩɨɥɧɟɧɢɹɦɢ) [63]; 
100 
 
— ɉɨɪɹɞɨɤ ɩɪɨɜɟɞɟɧɢɹ ɚɬɬɟɫɬɚɰɢɢ ɪɚɛɨɱɢɯ ɦɟɫɬ ɩɨ ɭɫɥɨɜɢɹɦ ɬɪɭɞɚ (ɉɪɢ-
ɤɚɡ Ɇɢɧɡɞɪɚɜɫɨɰɪɚɡɜɢɬɢɹ ɊɎ ɨɬ 26.04.2011 № 342ɧ) [61]; 
— Ɇɟɬɨɞɢɱɟɫɤɢɟ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɪɚɡɪɚɛɨɬɤɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɯ ɧɨɪɦɚɬɢɜ-
ɧɵɯ ɬɪɟɛɨɜɚɧɢɣ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ (ɍɬɜɟɪɠɞɟɧɵ ɉɨɫɬɚɧɨɜɥɟɧɢɟɦ Ɇɢɧɢɫɬɟɪɫɬɜɚ 
ɬɪɭɞɚ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɨɬ 17.12.2002ɝ. №80) [60]; 
— ȽɈɋɌ 12.0.004-90, ɋɋȻɌ. Ɉɪɝɚɧɢɡɚɰɢɹ ɨɛɭɱɟɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ ɬɪɭɞɚ. 
Ɉɫɧɨɜɧɵɟ ɩɨɥɨɠɟɧɢɹ [59]; 
— ɂ ɞɪɭɝɢɦɢ ɧɨɪɦɚɬɢɜɧɵɦɢ ɞɨɤɭɦɟɧɬɚɦɢ ɜ ɫɮɟɪɟ ɨɯɪɚɧɵ ɬɪɭɞɚ. 
ɇɚ Ƚɷɫɷɪɫɤɨɣ ȽЭɋ ɨɪɝɚɧɢɡɭɟɬɫɹ ɤɚɛɢɧɟɬ ɩɨ ɬɟɯɧɢɤɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɨɯɪɚɧɟ 
ɬɪɭɞɚ, ɹɜɥɹɸɳɢɣɫɹ ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɦ ɢ ɭɱɟɛɧɨ-ɦɟɬɨɞɢɱɟɫɤɢɦ ɰɟɧɬɪɨɦ ɩɨ ɪɚ-
ɛɨɬɟ ɫ ɩɟɪɫɨɧɚɥɨɦ. 
           ɂɧɫɬɪɭɤɬɚɠɢ ɜɨ ɜɫɟɯ ɩɨɞɪɚɡɞɟɥɟɧɢɹɯ ɧɚ Ƚɷɫɷɪɫɤɨɣ ȽЭɋ ɛɭɞɭɬ ɩɪɨɢɡɜɨ-
ɞɢɬɶ ɬɨɥɶɤɨ ɜɵɫɨɤɨɤɜɚɥɢɮɢɰɢɪɨɜɚɧɧɵɟ ɪɚɛɨɬɧɢɤɢ. 
Цɟɥɶ ɜɧɟɞɪɟɧɢɹ ɋɍɈɌ - ɨɛɟɫɩɟɱɟɧɢɟ ɛɟɡɨɩɚɫɧɵɯ ɢ ɡɞɨɪɨɜɵɯ ɭɫɥɨɜɢɣ 
ɬɪɭɞɚ ɞɥɹ ɪɚɛɨɬɧɢɤɨɜ ɧɚ ɜɫɟɯ ɫɬɚɞɢɹɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɩɪɨɰɟɫɫɚ; ɫɨɡɞɚɧɢɟ 
ɭɫɥɨɜɢɣ, ɩɪɢ ɤɨɬɨɪɵɯ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɧɟ ɬɨɥɶɤɨ ɫɜɨɟɜɪɟɦɟɧɧɨɟ ɭɫɬɪɚɧɟɧɢɟ ɤɚ-
ɤɢɯ-ɥɢɛɨ ɧɚɪɭɲɟɧɢɣ ɧɨɪɦ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ, ɧɨ ɢ ɩɪɟɞɭɩɪɟɠɞɟɧɢɟ ɜɨɡɦɨɠɧɨɫɬɢ 
ɢɯ ɜɨɡɧɢɤɧɨɜɟɧɢɹ. 
 
7.1.2 Ɍɪɟɛɨɜɚɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɪɟɚɥɢɡɭɟɦɵɟ ɧɚ Ƚɷɫɷɪɫɤɨɣ ȽЭɋ  
 
Ɍɪɟɛɨɜɚɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ ɪɚɫɫɦɨɬɪɢɦ ɧɚ ɩɪɢɦɟɪɟ ɞɨɥɠɧɨɫɬɧɨɣ ɢɧɫɬɪɭɤ-
ɰɢɢ ȾЭɆ ɩɨɞɫɬɚɧɰɢɢ. 
1. ɉɪɢ ɩɪɢɟɦɤɟ ɫɦɟɧɵ Эɉ ɨɛɹɡɚɧ:  
1.1.  ɉɪɢɜɟɫɬɢ ɜ ɩɨɪɹɞɨɤ ɫɩɟɰɨɞɟɠɞɭ, ɪɭɤɚɜɚ ɡɚɫɬɟɝɧɭɬɶ, ɨɞɟɠɞɭ ɡɚɩɪɚ-
ɜɢɬɶ ɬɚɤ, ɱɬɨɛɵ ɧɟ ɛɵɥɨ ɫɜɢɫɚɸɳɢɯ ɤɨɧɰɨɜ. Ɂɚɩɪɟɳɚɟɬɫɹ ɡɚɫɭɱɢɜɚɬɶ ɪɭ-
ɤɚɜɚ ɫɩɟɰɨɞɟɠɞɵ.  
1.2. Ɉɡɧɚɤɨɦɢɬɶɫɹ ɫɨ ɜɫɟɦɢ ɡɚɩɢɫɹɦɢ ɢ ɪɚɫɩɨɪɹɠɟɧɢɹɦɢ ɡɚ ɜɪɟɦɹ, ɩɪɨ-
ɲɟɞɲɟɟ ɫ ɩɪɟɞɵɞɭɳɟɝɨ ɞɟɠɭɪɫɬɜɚ;  
1.3. ɉɨɥɭɱɢɬɶ ɫɜɟɞɟɧɢɹ ɨɬ ɫɞɚɸɳɟɝɨ ɫɦɟɧɭ ɨ ɫɨɫɬɨɹɧɢɢ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɡɚ 
ɤɨɬɨɪɵɦ ɧɚɞɨ ɜɟɫɬɢ ɧɚɛɥɸɞɟɧɢɟ ɢ ɨɛ ɨɛɨɪɭɞɨɜɚɧɢɢ, ɧɚɯɨɞɹɳɟɦɫɹ ɜ ɪɟ-
ɦɨɧɬɟ ɢ ɪɟɡɟɪɜɟ; ɨɛ ɢɡɦɟɧɟɧɢɹɯ ɜ ɫɯɟɦɚɯ, ɩɪɨɢɫɲɟɞɲɢɯ ɡɚ ɩɟɪɢɨɞ ɨɬ 
ɩɪɟɞɵɞɭɳɟɣ ɫɦɟɧɵ.  
1.4. Ɉɡɧɚɤɨɦɢɬɶɫɹ ɫ ɡɚɩɢɫɹɦɢ ɜ ɠɭɪɧɚɥɟ ɪɚɫɩɨɪɹɠɟɧɢɣ ɩɨɞ ɪɨɫɩɢɫɶ, ɩɪɨ-
ɜɟɪɢɬɶ ɪɟɝɢɫɬɪɚɰɢɸ ɜɫɟɯ ɪɚɛɨɬ, ɜɵɩɨɥɧɹɟɦɵɯ ɩɨ ɧɚɪɹɞɚɦ ɢ ɪɚɫɩɨɪɹɠɟ-
ɧɢɹɦ ɢ ɤɨɥɢɱɟɫɬɜɨ ɛɪɢɝɚɞ, ɪɚɛɨɬɚɸɳɢɯ ɩɨ ɧɢɦ.  
1.5. ɉɪɨɜɟɪɢɬɶ ɢ ɩɪɢɧɹɬɶ ɞɟɠɭɪɧɭɸ ɫɩɟɰɨɞɟɠɞɭ, ɫɪɟɞɫɬɜɚ ɡɚɳɢɬɵ, ɩɪɢ-
ɛɨɪɵ, ɢɧɫɬɪɭɦɟɧɬ, ɤɥɸɱɢ ɨɬ ɩɨɦɟɳɟɧɢɣ, ɞɨɤɭɦɟɧɬɚɰɢɸ ɩɨ ɨɩɟɪɚɬɢɜɧɨɣ 
ɪɚɛɨɬɟ;  
1.6. Ⱦɨɥɨɠɢɬɶ ɜɵɲɟɫɬɨɹɳɟɦɭ ɨɩɟɪɚɬɢɜɧɨɦɭ ɩɟɪɫɨɧɚɥɭ ɨ ɡɚɫɬɭɩɥɟɧɢɢ ɧɚ 
ɞɟɠɭɪɫɬɜɨ ɢ ɨ ɧɟɞɨɫɬɚɬɤɚɯ, ɜɵɹɜɥɟɧɧɵɯ ɩɪɢ ɩɪɢɟɦɤɟ ɫɦɟɧɵ;  
2. Ɉɮɨɪɦɢɬɶ ɩɪɢɟɦɤɭ ɫɦɟɧɵ ɡɚɩɢɫɶɸ ɜ ɨɩɟɪɚɬɢɜɧɨɦ ɠɭɪɧɚɥɟ.  
2.1. ɉɪɢ ɩɪɨɜɟɪɤɟ ɢɫɩɪɚɜɧɨɫɬɢ ɢ ɩɪɢɝɨɞɧɨɫɬɢ ɫɪɟɞɫɬɜ ɡɚɳɢɬɵ, ɩɪɢɫɩɨɫɨɛ-
ɥɟɧɢɣ ɨɛɪɚɬɢɬɶ ɜɧɢɦɚɧɢɟ ɧɚ:  
101 
 
2.2. Ɉɬɫɭɬɫɬɜɢɟ ɜɧɟɲɧɢɯ ɩɨɜɪɟɠɞɟɧɢɣ;  
2.3. Ɉɬɫɭɬɫɬɜɢɟ ɩɪɨɤɨɥɨɜ, ɬɪɟɳɢɧ, ɪɚɡɪɵɜɨɜ ɭ ɞɢɷɥɟɤɬɪɢɱɟɫɤɢɯ ɩɟɪɱɚɬɨɤ 
ɢ ɛɨɬ;  
2.4. Ⱦɚɬɭ ɫɥɟɞɭɸɳɟɝɨ ɢɫɩɵɬɚɧɢɹ (ɫɪɨɤ ɝɨɞɧɨɫɬɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɲɬɚɦɩɭ).  
3. ɂɫɩɪɚɜɧɨɫɬɶ ɭɤɚɡɚɬɟɥɹ ɧɚɩɪɹɠɟɧɢɹ ɜɵɲɟ 1000 ȼ ɩɪɨɜɟɪɹɟɬɫɹ ɩɪɢɛɥɢɠɟ-
ɧɢɟɦ ɤ ɬɨɤɨɜɟɞɭɳɢɦ ɱɚɫɬɹɦ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɢ ɡɚɜɟɞɨɦɨ ɧɚɯɨɞɹɳɟɣɫɹ ɩɨɞ ɧɚɩɪɹ-
ɠɟɧɢɟɦ (ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɤɥɚɫɫɚ ɧɚɩɪɹɠɟɧɢɹ) ɢɥɢ ɫɩɟɰɢɚɥɶɧɵɦ ɩɪɢɛɨɪɨɦ ɞɥɹ 
ɩɪɨɜɟɪɤɢ ɭɤɚɡɚɬɟɥɟɣ.  
4.  ɇɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɪɢɬɶ ɧɚɥɢɱɢɟ ɢ ɢɫɩɪɚɜɧɨɫɬɶ ɢɧɫɬɪɭɦɟɧɬɚ, ɤɨɬɨɪɵɣ ɞɨɥ-
ɠɟɧ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɫɥɟɞɭɸɳɢɦ ɬɪɟɛɨɜɚɧɢɹɦ:  
4.1. ɪɭɤɨɹɬɤɢ ɩɥɨɫɤɨɝɭɛɰɟɜ, ɨɫɬɪɨɝɭɛɰɟɜ ɢ ɤɭɫɚɱɟɤ ɞɨɥɠɧɵ ɢɦɟɬɶ ɡɚɳɢɬ-
ɧɭɸ ɢɡɨɥɹɰɢɸ;  
4.2. ɪɚɛɨɱɚɹ ɱɚɫɬɶ ɨɬɜɟɪɬɤɢ ɞɨɥɠɧɚ ɛɵɬɶ ɯɨɪɨɲɨ ɡɚɨɫɬɪɟɧɚ, ɧɚ ɫɬɟɪɠɟɧɶ 
ɨɬɜɟɪɬɤɢ ɧɚɞɟɬɚ ɢɡɨɥɹɰɢɨɧɧɚɹ ɬɪɭɛɤɚ, ɨɫɬɚɜɥɹɸɳɚɹ ɨɬɤɪɵɬɨɣ ɬɨɥɶɤɨ ɪɚ-
ɛɨɱɭɸ ɱɚɫɬɶ;  
4.3. ɝɚɟɱɧɵɟ ɤɥɸɱɢ ɞɨɥɠɧɵ ɢɦɟɬɶ ɩɚɪɚɥɥɟɥɶɧɵɟ ɝɭɛɤɢ ɢ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ 
ɭɤɚɡɚɧɧɨɦɭ ɧɚ ɧɢɯ ɪɚɡɦɟɪɭ, ɪɚɛɨɱɢɟ ɩɨɜɟɪɯɧɨɫɬɢ ɢɯ ɧɟ ɞɨɥɠɧɵ ɢɦɟɬɶ ɫɛɢ-
ɬɵɯ ɫɤɨɫɨɜ, ɚ ɪɭɤɨɹɬɤɢ – ɡɚɭɫɟɧɰɟɜ.  
5. ɉɟɪɟɧɨɫɧɵɟ ɫɜɟɬɢɥɶɧɢɤɢ ɞɨɥɠɧɵ ɩɪɢɦɟɧɹɬɶɫɹ ɬɨɥɶɤɨ ɡɚɜɨɞɫɤɨɝɨ ɢɡɝɨɬɨɜ-
ɥɟɧɢɹ ɧɚɩɪɹɠɟɧɢɟɦ ɧɟ ɜɵɲɟ 42 ȼ, ɚ ɜ ɦɟɫɬɚɯ ɨɫɨɛɨ ɨɩɚɫɧɵɯ (ɫɵɪɵɯ ɩɨɦɟɳɟɧɢɹɯ, 
ɬɪɚɧɲɟɹɯ, ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɪɟɡɟɪɜɭɚɪɚɯ ɢ ɩɪ.) - ɧɟ ɜɵɲɟ 12 ȼ. ɍ ɪɭɱɧɨɝɨ ɩɟɪɟɧɨɫ-
ɧɨɝɨ ɫɜɟɬɢɥɶɧɢɤɚ ɞɨɥɠɧɚ ɛɵɬɶ ɦɟɬɚɥɥɢɱɟɫɤɚɹ ɫɟɬɤɚ, ɤɪɸɱɨɤ ɞɥɹ ɩɨɞɜɟɫɤɢ ɢ 
ɲɥɚɧɝɨɜɵɣ ɩɪɨɜɨɞ ɫ ɜɢɥɤɨɣ.  
6. ɉɪɢ ɜɵɩɨɥɧɟɧɢɢ ɪɚɛɨɬɵ ɧɚ ɜɵɫɨɬɟ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɩɟɪɟɧɨɫɧɨɣ ɥɟɫɬ-
ɧɢɰɵ ɧɟɨɛɯɨɞɢɦɨ ɭɛɟɞɢɬɶɫɹ ɜ ɟɟ ɢɫɩɪɚɜɧɨɦ ɫɨɫɬɨɹɧɢɢ.  
 
7.1.3 Ɍɪɟɛɨɜɚɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ ɜɨ ɜɪɟɦɹ ɪɚɛɨɬɵ Эɉ 
 
1. ɉɪɢ ɜɵɩɨɥɧɟɧɢɢ ɪɚɛɨɬ ɡɚɩɪɟɳɚɟɬɫɹ ɩɪɢɛɥɢɠɚɬɶɫɹ ɤ ɧɟ ɨɝɪɚɠɞɟɧɧɵɦ ɬɨ-
ɤɨɜɟɞɭɳɢɦ ɱɚɫɬɹɦ, ɧɚɯɨɞɹɳɢɦɫɹ ɩɨɞ ɧɚɩɪɹɠɟɧɢɟɦ, ɧɚ ɪɚɫɫɬɨɹɧɢɹ, ɦɟɧɟɟ ɭɤɚ-



















Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɥɸɞɟɣ ɢ 
ɩɪɢɦɟɧɹɟɦɵɯ ɢɦɢ ɢɧɫɬɪɭ-
ɦɟɧɬɨɜ ɢ ɩɪɢɫɩɨɫɨɛɥɟɧɢɣ 
,ɦ 
Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɦɟɯɚɧɢɡɦɨɜ ɢ ɝɪɭ-
ɡɨɩɨɞɴɟɦɧɵɯ ɦɚɲɢɧ ɜ ɪɚɛɨɱɟɦ ɢ 
ɬɪɚɧɫɩɨɪɬɧɨɦ ɩɨɥɨɠɟɧɢɢ, ɨɬ 
ɫɬɪɨɩɨɜ, ɝɪɭɡɨɡɚɯɜɚɬɧɵɯ ɩɪɢɫɩɨ-
ɫɨɛɥɟɧɢɣ ɢ ɝɪɭɡɨɜ, ɦ 





(ɛɟɡ ɩɪɢɤɨɫɧɨɜɟɧɢɹ) 1,0 
6 0,6 1,0 
35 0,6 1 
60,110 1,0 1,5 
150 1,5 2,0 
220 2,0 2,5 
 
2. ɉɪɢ ɨɫɦɨɬɪɚɯ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ ɜɵɲɟ 1000 ȼ ɡɚɩɪɟɳɚɟɬɫɹ ɜɯɨɞɢɬɶ ɜ ɩɨ-
ɦɟɳɟɧɢɹ ɢ ɤɚɦɟɪɵ, ɧɟ ɨɛɨɪɭɞɨɜɚɧɧɵɟ ɨɝɪɚɠɞɟɧɢɹɦɢ, ɢɥɢ ɛɚɪɶɟɪɚɦɢ. Ɉɫɦɨɬɪ 
ɧɭɠɧɨ ɩɪɨɜɨɞɢɬɶ ɛɟɡ ɩɪɨɧɢɤɧɨɜɟɧɢɹ ɡɚ ɨɝɪɚɠɞɟɧɢɹ ɢ ɛɚɪɶɟɪɵ.  
ɉɪɢ ɨɫɦɨɬɪɚɯ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ ɞɨ 1000 ȼ ɪɚɡɪɟɲɚɟɬɫɹ ɨɬɤɪɵɜɚɬɶ ɞɜɟɪɢ 
ɳɢɬɨɜ, ɫɛɨɪɨɤ, ɩɭɥɶɬɨɜ ɭɩɪɚɜɥɟɧɢɹ ɢ ɞɪɭɝɢɯ ɭɫɬɪɨɣɫɬɜ.  
3. ɉɪɢ ɪɚɛɨɬɟ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɷɥɟɤɬɪɨɡɚɳɢɬɧɵɯ ɫɪɟɞɫɬɜ (ɢɡɨɥɢɪɭɸɳɢɟ 
ɲɬɚɧɝɢ, ɤɥɟɳɢ, ɭɤɚɡɚɬɟɥɢ ɧɚɩɪɹɠɟɧɢɹ ɢ ɬ.ɩ.) ɞɨɩɭɫɤɚɟɬɫɹ ɩɪɢɛɥɢɠɟɧɢɟ ɱɟɥɨɜɟɤɚ 
ɤ ɬɨɤɨɜɟɞɭɳɢɦ ɱɚɫɬɹɦ ɧɚ ɪɚɫɫɬɨɹɧɢɟ, ɨɩɪɟɞɟɥɹɟɦɨɟ ɞɥɢɧɨɣ ɢɡɨɥɢɪɭɸɳɟɣ ɱɚɫɬɢ 
ɷɬɢɯ ɫɪɟɞɫɬɜ.  
4. Ɉɫɦɨɬɪ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɜ ɈɊɍ, ɝɞɟ ɧɚɩɪɹɠɟɧɧɨɫɬɶ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ 
ɩɨɥɹ ɛɨɥɟɟ 5 ɤȼ/ɦ, ɫɥɟɞɭɟɬ ɩɪɨɢɡɜɨɞɢɬɶ ɩɨ ɪɚɡɪɚɛɨɬɚɧɧɵɦ ɦɚɪɲɪɭɬɚɦ ɨɛɨɪɭɞɨ-
ɜɚɧɧɵɦ ɡɚɳɢɬɧɵɦɢ ɷɤɪɚɧɚɦɢ.  
5. ɉɪɢ ɩɨɞɴɟɦɟ ɧɚ ɨɛɨɪɭɞɨɜɚɧɢɟ ɢ ɤɨɧɫɬɪɭɤɰɢɢ, ɪɚɫɩɨɥɨɠɟɧɧɵɟ ɜ ɡɨɧɟ ɜɥɢ-
ɹɧɢɹ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɩɨɥɹ, ɧɚɩɪɹɠɟɧɧɨɫɬɶɸ 5 ɤȼ/ɦ ɢ ɜɵɲɟ ɞɨɥɠɧɵ ɩɪɢɦɟɧɹɬɶɫɹ 
ɋɂɁ – ɷɤɪɚɧɢɪɭɸɳɢɟ ɤɨɫɬɸɦɵ. 
6. ɉɟɪɟɧɨɫɧɵɟ ɢ ɩɟɪɟɞɜɢɠɧɵɟ ɷɤɪɚɧɢɪɭɸɳɢɟ ɭɫɬɪɨɣɫɬɜɚ ɞɨɥɠɧɵ ɛɵɬɶ ɡɚ-
ɡɟɦɥɟɧɵ ɧɚ ɦɟɫɬɟ ɢɯ ɭɫɬɚɧɨɜɤɢ ɝɢɛɤɢɦ ɦɟɞɧɵɦ ɩɪɨɜɨɞɨɦ.  
7. ȼɨ ɜɪɟɦɹ ɩɪɨɜɟɞɟɧɢɹ ɨɫɦɨɬɪɨɜ ɡɚɩɪɟɳɚɟɬɫɹ ɩɪɨɢɡɜɨɞɢɬɶ ɩɟɪɟɤɥɸɱɟɧɢɹ, 
ɫɧɢɦɚɬɶ ɩɥɚɤɚɬɵ ɢ ɨɝɪɚɠɞɟɧɢɹ, ɜɵɩɨɥɧɹɬɶ ɤɚɤɭɸ-ɥɢɛɨ ɪɚɛɨɬɭ ɢɥɢ ɭɛɨɪɤɭ.  
8. ɉɪɢ ɪɚɛɨɬɚɯ ɧɚ ɭɱɚɫɬɤɚɯ ɨɬɤɥɸɱɟɧɧɵɯ ɬɨɤɨɜɟɞɭɳɢɯ ɱɚɫɬɟɣ ɢɯ ɧɟɨɛɯɨɞɢɦɨ 
ɡɚɡɟɦɥɹɬɶ.  
9. ȼɫɟ ɪɚɛɨɬɵ ɜ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɚɯ ɜɵɩɨɥɧɹɸɬɫɹ ɩɨ ɧɚɪɹɞɭ, ɪɚɫɩɨɪɹɠɟɧɢɸ 
ɢɥɢ ɜ ɩɨɪɹɞɤɟ ɬɟɤɭɳɟɣ ɷɤɫɩɥɭɚɬɚɰɢɢ.  
10. ɉɨɞɝɨɬɨɜɤɚ ɪɚɛɨɱɢɯ ɦɟɫɬ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɧɚɪɹɞɚ ɢ ɞɨɩɭɫɤ 






7.2 ɉɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ 
 
7.2.1 Ɉɛɳɢɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ 
 
Ɍɪɟɛɨɜɚɧɢɹ ɤ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɫɨɫɬɚɜɥɟɧɵ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɉɪɚɜɢ-
ɥɚɦɢ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɞɥɹ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɩɪɟɞɩɪɢɹɬɢɣ (ɊȾ 153-34.0-03-
301-00) [56]. 
Ɍɪɟɛɨɜɚɧɢɹ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɧɚ Ƚɷɫɷɪɫɤɨɣ ȽЭɋ ɹɜɥɹɸɬɫɹ ɨɛɹɡɚ-
ɬɟɥɶɧɵɦɢ ɞɥɹ ɜɫɟɯ ɪɚɛɨɬɧɢɤɨɜ ȽЭɋ, ɚ ɬɚɤɠɟ ɪɟɦɨɧɬɧɵɯ, ɧɚɥɚɞɨɱɧɵɯ, ɫɬɪɨɢɬɟɥɶ-
ɧɵɯ, ɦɨɧɬɚɠɧɵɯ ɢ ɞɪɭɝɢɯ ɨɪɝɚɧɢɡɚɰɢɣ, ɜɵɩɨɥɧɹɸɳɢɯ ɪɟɦɨɧɬ, ɪɟɤɨɧɫɬɪɭɤɰɢɸ, 
ɧɚɥɚɞɤɭ ɢ ɢɫɩɵɬɚɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ, 
ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ȽЭɋ. 
ȼɫɟ ɂɌɊ, ɪɚɛɨɱɢɟ ɢ ɫɥɭɠɚɳɢɟ ɞɨɥɠɧɵ ɩɪɨɯɨɞɢɬɶ ɫɩɟɰɢɚɥɶɧɭɸ ɩɪɨɬɢɜɨ-
ɩɨɠɚɪɧɭɸ ɩɨɞɝɨɬɨɜɤɭ ɜ ɫɢɫɬɟɦɟ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɨɛɭɱɟɧɢɹ ɜ ɰɟɥɹɯ ɩɪɢɨɛɪɟ-
ɬɟɧɢɹ ɢ ɭɝɥɭɛɥɟɧɢɹ ɩɨɠɚɪɧɨ-ɬɟɯɧɢɱɟɫɤɢɯ ɡɧɚɧɢɣ ɨɛ ɨɩɚɫɧɨɫɬɢ ɬɟɯɧɨɥɨɝɢɱɟ-
ɫɤɨɝɨ ɩɪɨɰɟɫɫɚ, ɧɚɜɵɤɨɜ ɜ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɢɦɟɸɳɢɯɫɹ ɫɪɟɞɫɬɜ ɩɨɠɚɪɧɨɣ ɡɚ-
ɳɢɬɵ, ɭɦɟɧɢɹ ɛɟɡɨɩɚɫɧɨ ɢ ɩɪɚɜɢɥɶɧɨ ɞɟɣɫɬɜɨɜɚɬɶ ɩɪɢ ɜɨɡɧɢɤɧɨɜɟɧɢɢ ɩɨɠɚɪɚ ɢ 
ɨɤɚɡɵɜɚɬɶ ɩɟɪɜɭɸ ɩɨɦɨɳɶ ɩɨɫɬɪɚɞɚɜɲɢɦ. 
ɉɨɠɚɪɧɚɹ ɩɨɞɝɨɬɨɜɤɚ ɂɌɊ, ɪɚɛɨɱɢɯ ɢ ɫɥɭɠɚɳɢɯ ɫɨɫɬɨɢɬ ɢɡ ɩɪɨɬɢɜɨɩɨɠɚɪ-
ɧɨɝɨ ɢɧɫɬɪɭɤɬɚɠɚ (ɜɜɨɞɧɨɝɨ, ɩɟɪɜɢɱɧɨɝɨ, ɩɨɜɬɨɪɧɨɝɨ, ɜɧɟɩɥɚɧɨɜɨɝɨ ɢ ɰɟɥɟɜɨɝɨ), 
ɡɚɧɹɬɢɣ ɩɨ ɩɨɠɚɪɧɨ-ɬɟɯɧɢɱɟɫɤɨɦɭ ɦɢɧɢɦɭɦɭ, ɢɡɭɱɟɧɢɹ ɢ ɩɪɨɜɟɪɤɢ ɡɧɚɧɢɣ ɩɪɚ-
ɜɢɥ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɚ ɬɚɤɠɟ ɩɪɨɜɟɞɟɧɢɹ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɯ ɬɪɟɧɢɪɨɜɨɤ. 
Ʉɚɠɞɵɣ ɪɚɛɨɬɚɸɳɢɣ ɧɚ Ƚɷɫɷɪɫɤɨɣ ȽЭɋ ɨɛɹɡɚɧ ɱɟɬɤɨ ɡɧɚɬɶ ɢ ɫɨɛɥɸɞɚɬɶ 
ɭɫɬɚɧɨɜɥɟɧɧɵɟ ɩɪɚɜɢɥɚ ɢ ɢɧɫɬɪɭɤɰɢɢ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɜɵɩɨɥɧɹɬɶ ɜɫɟ 
ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ ɧɚ ɫɜɨɟɦ ɪɚɛɨɱɟɦ ɦɟɫɬɟ ɢ ɜ ɞɪɭɝɢɯ ɩɨɦɟɳɟɧɢɹɯ 
ɢ ɫɨɨɪɭɠɟɧɢɹɯ Ƚɷɫɷɪɫɤɨɣ ȽЭɋ. 
ɉɪɢ ɧɚɪɭɲɟɧɢɹɯ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɧɚ ɭɱɚɫɬɤɟ ɪɚɛɨɬɵ ɢɥɢ ɜ ɞɪɭɝɢɯ 
ɦɟɫɬɚɯ ɫɥɭɠɛɵ, ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɧɟ ɩɨ ɩɪɹɦɨɦɭ ɧɚɡɧɚɱɟɧɢɸ ɩɨɠɚɪɧɨɝɨ ɨɛɨɪɭɞɨ-
ɜɚɧɢɹ ɤɚɠɞɵɣ ɪɚɛɨɬɧɢɤ Ƚɷɫɷɪɫɤɨɣ ȽЭɋ ɨɛɹɡɚɧ ɧɟɦɟɞɥɟɧɧɨ ɭɤɚɡɚɬɶ ɨɛ ɷɬɨɦ ɧɚɪɭ-
ɲɢɬɟɥɸ ɢ ɫɨɨɛɳɢɬɶ ɥɢɰɭ, ɨɬɜɟɬɫɬɜɟɧɧɨɦɭ ɡɚ ɩɨɠɚɪɧɭɸ ɛɟɡɨɩɚɫɧɨɫɬɶ. 
Ɉɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɟ ɫɨɫɬɨɹɧɢɟ ɨɬɞɟɥɶɧɵɯ ɰɟɯɨɜ, ɥɚɛɨɪɚ-
ɬɨɪɢɣ, ɦɚɫɬɟɪɫɤɢɯ, ɫɤɥɚɞɨɜ ɢ ɞɪɭɝɢɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɫɨ-
ɨɪɭɠɟɧɢɣ Ƚɷɫɷɪɫɤɨɣ ȽЭɋ ɜɨɡɥɚɝɚɟɬɫɹ ɧɚ ɪɭɤɨɜɨɞɢɬɟɥɟɣ ɷɬɢɯ ɫɬɪɭɤɬɭɪɧɵɯ ɩɨɞ-
ɪɚɡɞɟɥɟɧɢɣ 
 
 7.2.2 ɋɨɞɟɪɠɚɧɢɟ ɬɟɪɪɢɬɨɪɢɢ 
 
Ɍɟɪɪɢɬɨɪɢɹ ɫɬɚɧɰɢɢ ɞɨɥɠɧɚ ɩɨɫɬɨɹɧɧɨ ɫɨɞɟɪɠɚɬɶɫɹ ɜ ɱɢɫɬɨɬɟ, ɨɱɢɳɚɬɶɫɹ 
ɨɬ ɫɝɨɪɚɟɦɵɯ ɨɬɯɨɞɨɜ. 
Ɂɚɩɪɟɳɚɟɬɫɹ ɡɚɝɪɨɦɨɠɞɚɬɶ ɦɚɬɟɪɢɚɥɚɦɢ ɢ ɨɛɨɪɭɞɨɜɚɧɢɟɦ ɩɪɨɯɨɞɵ, ɩɪɨ-
ɟɡɞɵ ɢ ɞɨɪɨɝɢ. 
ȼɫɹ ɬɟɪɪɢɬɨɪɢɹ ɞɨɥɠɧɚ ɢɦɟɬɶ ɤɚɩɢɬɚɥɶɧɨɟ ɨɝɪɚɠɞɟɧɢɟ ɢ ɨɛɨɪɭɞɨɜɚɧɧɵɟ 




 ȼɫɟ ɩɨɞɴɟɡɞɧɵɟ ɞɨɪɨɝɢ ɞɨɥɠɧɵ ɫɨɞɟɪɠɚɬɶɫɹ ɜ ɢɫɩɪɚɜɧɨɦ ɫɨɫɬɨɹɧɢɢ. 
ɉɨɞɴɟɡɞɵ ɤ ɩɨɠɚɪɧɵɦ ɝɢɞɪɚɧɬɚɦ ɞɨɥɠɧɵ ɛɵɬɶ ɩɨɫɬɨɹɧɧɨ ɫɜɨɛɨɞɧɵɦɢ, ɚ ɜ ɡɢɦ-
ɧɟɟ ɜɪɟɦɹ ɨɱɢɳɚɬɶɫɹ ɨɬ ɫɧɟɝɚ ɢ ɧɚɥɟɞɢ. 
 ɇɚ ɬɟɪɪɢɬɨɪɢɢ ɞɨɥɠɧɵ ɛɵɬɶ ɭɫɬɚɧɨɜɥɟɧɵ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɞɨɪɨɠɧɵɟ 
ɡɧɚɤɢ ɢ ɩɨɹɫɧɹɸɳɢɟ ɧɚɞɩɢɫɢ, ɧɟ ɞɨɩɭɫɤɚɸɳɢɟ ɨɫɬɚɧɨɜɤɢ ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ, ɞɪɭ-
ɝɢɯ ɦɟɯɚɧɢɡɦɨɜ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɜ ɦɟɫɬɚɯ ɫɭɠɟɧɢɹ ɩɪɨɟɡɞɧɵɯ ɞɨɪɨɝ ɢ ɜ ɦɟɫɬɚɯ 
ɪɚɫɫɬɚɧɨɜɤɢ ɩɨɠɚɪɧɨɣ ɬɟɯɧɢɤɢ ɩɨ ɨɩɟɪɚɬɢɜɧɨɦɭ ɩɥɚɧɭ ɩɨɠɚɪɨɬɭɲɟɧɢɹ. 
 Ɂɚɩɪɟɳɚɟɬɫɹ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɛɟɡ ɫɨɝɥɚɫɨɜɚɧɢɹ ɫ ɩɨɠɚɪɧɨɣ ɨɯɪɚɧɨɣ ɫɨɨɪɭ-
ɠɟɧɢɟ ɜɪɟɦɟɧɧɵɯ ɫɝɨɪɚɟɦɵɯ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ. 
 ɇɚ ɬɟɪɪɢɬɨɪɢɢ ɫɥɟɞɭɟɬ ɪɟɝɭɥɹɪɧɨ ɫɤɚɲɢɜɚɬɶ ɢ ɜɵɜɨɡɢɬɶ ɬɪɚɜɭ. Ɂɚɩɪɟɳɚ-
ɟɬɫɹ ɯɪɚɧɟɧɢɟ ɜɵɫɭɲɟɧɧɨɣ ɬɪɚɜɵ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɩɪɟɞɩɪɢɹɬɢɹ ɢ ɧɚ ɩɪɢɥɟɝɚɸɳɟɣ 
ɩɥɨɳɚɞɤɟ ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɛɥɢɠɟ 100 ɦ. 
 ɋɠɢɝɚɧɢɟ ɦɭɫɨɪɚ ɢ ɨɬɯɨɞɨɜ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɩɪɟɞɩɪɢɹɬɢɹ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨ-
ɢɡɜɨɞɢɬɶ ɜ ɫɩɟɰɢɚɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜɚɯ (ɩɟɱɚɯ), ɡɚɩɪɟɳɚɟɬɫɹ ɪɚɡɜɟɞɟɧɢɟ ɤɨɫɬɪɨɜ 
ɞɥɹ ɷɬɨɣ ɰɟɥɢ. 
 
7.2.3 Ɉɛɴɟɤɬɵ ɜɨɞɹɧɨɝɨ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɧɚ ȽЭɋ 
 
Ɉɛɴɟɤɬɚɦɢ ɜɨɞɹɧɨɝɨ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɧɚ ȽЭɋ ɹɜɥɹɸɬɫɹ:  
 – ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɵ; 
 – ɫɢɥɨɜɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ;  
 – ɤɚɛɟɥɶɧɵɟ ɫɨɨɪɭɠɟɧɢɹ; 
 – ɫɬɚɧɰɢɨɧɧɨɟ ɦɚɫɥɨɯɨɡɹɣɫɬɜɨ; 
 – ɩɨɞɩɭɥɶɬɨɜɵɟ, ɩɨɞɳɢɬɨɜɵɟ ɩɨɦɟɳɟɧɢɹ. 
ɇɚɢɛɨɥɟɟ ɨɩɚɫɧɨɟ ɜ ɩɨɠɚɪɧɨɦ ɨɬɧɨɲɟɧɢɢ ɨɛɨɪɭɞɨɜɚɧɢɟ Ƚɷɫɷɪɫɤɨɣ ȽЭɋ 
(ɝɟɧɟɪɚɬɨɪɵ, ɝɥɚɜɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ, ɤɚɛɟɥɶɧɵɟ ɫɨɨɪɭɠɟɧɢɹ) ɨɛɨɪɭɞɨɜɚɧɨ 
ɫɬɚɰɢɨɧɚɪɧɵɦɢ ɭɫɬɚɧɨɜɤɚɦɢ ɬɭɲɟɧɢɹ ɩɨɠɚɪɚ ɫ ɚɜɬɨɦɚɬɢɱɟɫɤɢɦ ɢ ɞɢɫɬɚɧɰɢɨɧ-
ɧɵɦ (ɪɭɱɧɵɦ) ɩɭɫɤɨɦ ɜ ɪɚɛɨɬɭ. 
ɉɨɠɚɪɨɬɭɲɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ ɡɚɩɭɫɤɚɟɬɫɹ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɩɪɢ ɫɪɚɛɚɬɵɜɚɧɢɢ 
ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ ɡɚɳɢɬɵ, ɢɥɢ ɜɪɭɱɧɭɸ ɫ ɚɝɪɟɝɚɬɧɨɝɨ ɳɢɬɚ ɭɩɪɚɜɥɟɧɢɹ. Ɍɭɲɟ-
ɧɢɟ ɩɨɠɚɪɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜɨɞɨɣ. 
ɉɨɠɚɪɨɬɭɲɟɧɢɟ ɝɥɚɜɧɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɡɚɩɭɫɤɚɟɬɫɹ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɩɨ 
ɮɚɤɬɭ ɫɪɚɛɚɬɵɜɚɧɢɹ ɨɞɧɨɝɨ ɢɡ ɭɫɬɪɨɣɫɬɜ (ɞɢɮɡɚɳɢɬɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɝɚɡɨɜɚɹ 
ɡɚɳɢɬɚ ɢɥɢ Ʉɂȼ) ɢɥɢ ɜɪɭɱɧɭɸ ɫ ɛɥɨɱɧɨɝɨ ɳɢɬɚ ɭɩɪɚɜɥɟɧɢɹ. 
Ɍɭɲɟɧɢɟ ɩɨɠɚɪɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜɨɞɨɣ ɫ ɩɨɦɨɳɶɸ ɞɪɟɧɱɟɪɧɵɯ ɨɪɨɫɢɬɟ-
ɥɟɣ ɬɢɩɚ ɈɉȾ. 
ɉɨɠɚɪɨɬɭɲɟɧɢɟ ɤɚɛɟɥɶɧɵɯ ɫɨɨɪɭɠɟɧɢɣ (ɬɭɧɧɟɥɟɣ, ɲɚɯɬ, ɩɨɥɭɷɬɚɠɟɣ ɢ 
ɬ.ɩ.) ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɩɨ ɫɢɝɧɚɥɚɦ ɨɬ ɞɵɦɨɜɵɯ ɩɨɠɚɪɧɵɯ ɢɡɜɟɳɚ-
ɬɟɥɟɣ, ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɜ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɨɬɫɟɤɚɯ ɤɚɛɟɥɶɧɵɯ ɫɨɨɪɭɠɟɧɢɣ, ɢɥɢ 
ɜɪɭɱɧɭɸ ɫ ɤɧɨɩɨɱɧɵɯ ɩɨɫɬɨɜ, ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɭ ɡɚɞɜɢɠɟɤ. Ɍɭ-
ɲɟɧɢɟ ɩɨɠɚɪɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɪɚɫɩɵɥɟɧɧɨɣ ɜɨɞɨɣ. 
Ʉɚɠɞɵɣ ɨɛɴɟɤɬ ɫɬɚɧɰɢɢ ɨɫɧɚɳɚɟɬɫɹ ɫɢɫɬɟɦɨɣ ɩɨɠɚɪɧɨɣ ɫɢɝɧɚɥɢɡɚɰɢɢ, ɫ 
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ɉɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɢ ɬɟɯɧɢɱɟɫɤɨɦ ɨɛɫɥɭɠɢɜɚɧɢɢ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ, ɚ 
ɬɚɤɠɟ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɜ ɢɯ ɫɨɫɬɚɜɟ, ɜɥɢɹɧɢɟ ɧɚ 
ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɨɤɚɡɵɜɚɟɬ ɝɢɞɪɨɭɡɟɥ ɜ ɰɟɥɨɦ, ɤɚɤ ɫɨɫɬɚɜɧɚɹ ɱɚɫɬɶ ɧɨɜɨɝɨ 
ɩɪɢɪɨɞɧɨ-ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɤɨɦɩɥɟɤɫɚ. 
Ɉɯɪɚɧɚ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɧɚ Ƚɷɫɷɪɫɤɨɣ ȽЭɋ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ: 
- ɜɵɩɨɥɧɟɧɢɟ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɢ ɫɨɛɥɸɞɟɧɢɟ 
ɧɨɪɦɚɬɢɜɨɜ ɤɚɱɟɫɬɜɚ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫɢɥɚɦɢ ɢ ɫɪɟɞɫɬɜɚɦɢ 
ɩɨɞ ɪɭɤɨɜɨɞɫɬɜɨɦ ɞɨɥɠɧɨɫɬɧɵɯ ɥɢɰ, ɧɚɡɧɚɱɟɧɧɵɯ ɪɭɤɨɜɨɞɢɬɟɥɟɦ ɩɪɟɞɩɪɢɹɬɢɹ 
ɨɬɜɟɬɫɬɜɟɧɧɵɦ ɡɚ ɩɪɨɜɟɞɟɧɢɟ ɞɚɧɧɵɯ ɪɚɛɨɬ; 
- ɩɪɨɜɟɞɟɧɢɟ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ ɤɨɧɬɪɨɥɹ ɡɚ ɫɨɛɥɸɞɟɧɢɟɦ 
ɢ ɜɵɩɨɥɧɟɧɢɟɦ ɬɪɟɛɨɜɚɧɢɣ ɩɪɢɪɨɞɨɨɯɪɚɧɧɨɝɨ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɚ, ɩɥɚɧɨɜ ɢ ɦɟɪɨ-
ɩɪɢɹɬɢɣ ɩɨ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɢ ɟɟ ɨɡɞɨɪɨɜɥɟɧɢɸ – ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɢɧ-
ɠɟɧɟɪɨɦ ɩɨ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɫɥɭɠɛɵ ɨɯɪɚɧɵ ɬɪɭɞɚ ɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧ-
ɧɨɝɨ ɤɨɧɬɪɨɥɹ (ɋɈɌɢɉɄ). 
 ɉɪɢɪɨɞɨɨɯɪɚɧɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ȽЭɋ ɧɚɩɪɚɜɥɟɧɵ ɧɚ 
ɨɯɪɚɧɭ ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ, ɜɨɞɧɵɯ ɨɛɴɟɤɬɨɜ, ɡɟɦɟɥɶɧɵɯ ɪɟɫɭɪɫɨɜ, ɨɛɴɟɤɬɨɜ 
ɠɢɜɨɬɧɨɝɨ ɦɢɪɚ ɢ ɨɫɭɳɟɫɬɜɥɹɸɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɫɥɟɞɭɸɳɢɦɢ ɨɫɧɨɜɧɵɦɢ 
ɡɚɤɨɧɨɞɚɬɟɥɶɧɵɦɢ ɢ ɧɨɪɦɚɬɢɜɧɵɦɢ ɞɨɤɭɦɟɧɬɚɦɢ: 
 – Ʉɨɧɫɬɢɬɭɰɢɹ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ (ɩɪɢɧɹɬɚ ɧɚ ɜɫɟɧɚɪɨɞɧɨɦ ɝɨɥɨɫɨɜɚ-
ɧɢɢ 12 ɞɟɤɚɛɪɹ 1993 ɝ.) [53]; 
 – Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ ɊɎ «Ɉɛ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ» № 7-ɎɁ ɨɬ 
10.01.2002 [54]; 
 – Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ «Ɉɛ ɨɯɪɚɧɟ ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ» № 96-ɎɁ ɨɬ 
04.05.1999 [55]; 
 – Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ «Ɉɛ ɨɬɯɨɞɚɯ ɩɪɨɢɡɜɨɞɫɬɜɚ ɢ ɩɨɬɪɟɛɥɟɧɢɹ» № 89-ɎɁ 
ɨɬ 24.06.1998 [56]; 
 – Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ «Ɉ ɠɢɜɨɬɧɨɦ ɦɢɪɟ» № 52 ɎɁ ɨɬ 13.12.1996 [57]; 
 – Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ «Ɉɛ ɨɫɨɛɨ ɨɯɪɚɧɹɟɦɵɯ ɩɪɢɪɨɞɧɵɯ ɬɟɪɪɢɬɨɪɢɹɯ» (14 
ɦɚɪɬɚ 1995 ɝɨɞɚ N 33-ɎɁ, ɜ ɪɟɞ. Ɏɟɞɟɪɚɥɶɧɵɯ ɡɚɤɨɧɨɜ ɨɬ 10.05.2007 N 69-ɎɁ) 
[58]; 
 – Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ «Ɉ ɫɚɧɢɬɚɪɧɨ-ɷɩɢɞɟɦɢɨɥɨɝɢɱɟɫɤɨɦ ɛɥɚɝɨɩɨɥɭɱɢɢ 
ɧɚɫɟɥɟɧɢɹ» (30 ɦɚɪɬɚ 1999 ɝɨɞɚ N 52-ɎɁ, ɜ ɪɟɞ. Ɏɟɞɟɪɚɥɶɧɵɯ ɡɚɤɨɧɨɜ ɨɬ 
01.12.2007 N 309-ɎɁ) [49]; 
– Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ «Ɉ ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ» 
(21 ɢɸɥɹ 1997 ɝ. N 117-ɎɁ, ɜ ɪɟɞ. Ɏɟɞɟɪɚɥɶɧɵɯ ɡɚɤɨɧɨɜ ɨɬ 23.12.2003 N 186-
ɎɁ) [50]; 
– Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ «Ɉɛ ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɷɤɫɩɟɪɬɢɡɟ» (23 ɧɨɹɛɪɹ 1995 ɝ. 
№ 174-ɎɁ, ɜ ɪɟɞ. Ɏɟɞɟɪɚɥɶɧɵɯ ɡɚɤɨɧɨɜ ɨɬ 16.05.2008 N 75-ɎɁ) [51]; 
– Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ «Ɉ ɪɵɛɨɥɨɜɫɬɜɟ ɢ ɫɨɯɪɚɧɟɧɢɢ ɜɨɞɧɵɯ ɛɢɨɥɨɝɢɱɟ-
ɫɤɢɯ ɪɟɫɭɪɫɨɜ» (20 ɞɟɤɚɛɪɹ 2004 ɝ. №166-ɎɁ, ɜ ɪɟɞ. Ɏɟɞɟɪɚɥɶɧɵɯ ɡɚɤɨɧɨɜ ɨɬ 
06.12.2007 N 333-ɎɁ) [5]; 
– Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ «Ɉɛ ɨɛɴɟɤɬɚɯ ɤɭɥɶɬɭɪɧɨɝɨ ɧɚɫɥɟɞɢɹ (ɩɚɦɹɬɧɢɤɚɯ 
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ɢɫɬɨɪɢɢ ɢ ɤɭɥɶɬɭɪɵ) ɧɚɪɨɞɨɜ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ» (25.06.02 №73-ɎɁ ɜ ɪɟɞ. 
Ɏɟɞɟɪɚɥɶɧɵɯ ɡɚɤɨɧɨɜ ɨɬ 08.11.2007 N 258-ɎɁ) [6]. 
– Ɂɟɦɟɥɶɧɵɣ ɤɨɞɟɤɫ ɊɎ № 136-ɎɁ ɨɬ 25.10.2001 [48]; 
 – ȼɨɞɧɵɣ ɤɨɞɟɤɫ ɊɎ № 74 - ɎɁ ɨɬ 03.06.2006 [4]; 
 – Ⱦɪɭɝɢɟ ɧɨɪɦɚɬɢɜɧɵɟ ɞɨɤɭɦɟɧɬɵ ɊɎ. 
Ʉ ɧɚɢɛɨɥɟɟ ɡɧɚɱɢɦɵɦ ɷɤɨɥɨɝɢɱɟɫɤɢɦ ɡɚɞɚɱɚɦ ɩɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɢ ɷɤɫɩɥɭ-
ɚɬɚɰɢɢ Ƚɷɫɷɪɫɤɨɣ ȽЭɋ ɨɬɧɨɫɹɬɫɹ: 
– ɫɨɡɞɚɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɢ ɫɜɹɡɚɧɧɵɟ ɫ ɷɬɢɦ ɬɪɚɧɫɮɨɪɦɚɰɢɹ ɥɚɧɞɲɚɮ-
ɬɨɜ, ɤɥɢɦɚɬɢɱɟɫɤɢɟ ɢɡɦɟɧɟɧɢɹ ɢ ɩɪ.; 
– ɩɨɞɝɨɬɨɜɤɚ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɜ ɬɨɦ ɱɢɫɥɟ, ɫɜɨɞɤɚ ɥɟɫɚ ɢ ɫɚɧɚɰɢɹ 
ɬɟɪɪɢɬɨɪɢɢ; 
– ɫɛɪɨɫɵ ȽЭɋ ɜ ɩɪɨɰɟɫɫɟ ɷɤɫɩɥɭɚɬɚɰɢɢ ɢ ɫɜɹɡɚɧɧɵɟ ɫ ɷɬɢ ɢɡɦɟɧɟɧɢɹ, ɝɢɞ-
ɪɨɥɨɝɢɱɟɫɤɨɝɨ, ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɢ ɥɟɞɨɜɨɝɨ ɪɟɠɢɦɚ ɪɟɤɢ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ ɝɢɞɪɨ-
ɭɡɥɚ; 
– ɜɵɛɪɨɫɵ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɭ ɧɚ ɷɬɚɩɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ 
ɷɤɫɩɥɭɚɬɚɰɢɢ; 
– ɨɛɪɚɡɨɜɚɧɢɟ ɢ ɭɩɪɚɜɥɟɧɢɟ ɨɬɯɨɞɚɦɢ ɧɚ ɫɬɚɞɢɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɷɤɫɩɥɭɚ-
ɬɚɰɢɢ; 
– ɩɟɪɟɫɟɥɟɧɢɟ ɠɢɜɨɬɧɵɯ ɢ ɩɟɪɟɫɚɞɤɚ ɪɟɞɤɢɯ ɪɚɫɬɟɧɢɣ; 
– ɩɟɪɟɫɟɥɟɧɢɟ ɧɚɫɟɥɟɧɢɹ ɢɡ ɡɨɧɵ ɡɚɬɨɩɥɟɧɢɹ. 
ȼɨɞɨɨɯɪɚɧɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ ɪɚɡɛɢɬɵ ɧɚ ɬɪɢ ɝɪɭɩɩɵ:   
1. Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɩɨɞɝɨɬɨɜɤɟ ɡɨɧɵ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɜɥɢɹɸɳɢɟ ɧɚ ɫɨɫɬɨ-
ɹɧɢɟ ɜɨɞɧɵɯ ɪɟɫɭɪɫɨɜ. 
2. ɋɨɡɞɚɧɢɟ ɜɨɞɨɨɯɪɚɧɧɨɣ ɡɨɧɵ ɜɨɤɪɭɝ ɜɨɞɨɯɪɚɧɢɥɢɳɚ. 
 3.  ȼɨɞɨɨɯɪɚɧɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ ɧɚ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ. 
 
7.3.1 Мɟɪɨɩɪɢɹɬɢɹ ɩɨ ɩɨɞɝɨɬɨɜɤɟ ɡɨɧɵ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɜɥɢɹɸɳɢɟ ɧɚ 
ɫɨɫɬɨɹɧɢɟ ɜɨɞɧɵɯ ɪɟɫɭɪɫɨɜ 
 
 ȼ ɤɨɦɩɥɟɤɫ ɦɟɪɨɩɪɢɹɬɢɣ ɫɚɧɢɬɚɪɧɨɣ ɩɨɞɝɨɬɨɜɤɢ ɬɟɪɪɢɬɨɪɢɢ ɜɯɨɞɹɬ: 
 – ɫɚɧɢɬɚɪɧɚɹ ɨɱɢɫɬɤɚ ɬɟɪɪɢɬɨɪɢɣ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɨɜ; 
 – ɜɵɧɨɫ ɩɪɟɞɩɪɢɹɬɢɣ, ɫɧɨɫ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ ɢɡ ɡɨɧɵ ɡɚɬɨɩɥɟɧɢɹ; 
 – ɫɚɧɢɬɚɪɧɚɹ ɨɱɢɫɬɤɚ ɢ ɞɪɭɝɢɟ ɦɟɪɨɩɪɢɹɬɢɹ ɜ ɦɟɫɬɚɯ ɡɚɯɨɪɨɧɟɧɢɣ ɢ ɫɤɨɬɨ-
ɦɨɝɢɥɶɧɢɤɨɜ; 
 – ɦɨɧɢɬɨɪɢɧɝ ɜɨɞɨɨɯɪɚɧɧɵɯ ɡɨɧ; 
 – ɨɱɢɫɬɤɚ ɨɬ ɞɪɟɜɟɫɧɨɣ ɢ ɤɭɫɬɚɪɧɢɤɨɜɨɣ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ. 
 ɋɚɧɢɬɚɪɧɚɹ ɨɱɢɫɬɤɚ ɩɪɨɜɨɞɢɬɫɹ ɧɚ ɜɫɟɣ ɬɟɪɪɢɬɨɪɢɢ, ɩɨɞɥɟɠɚɳɟɣ ɩɨɫɬɨɹɧ-
ɧɨɦɭ ɢɥɢ ɜɪɟɦɟɧɧɨɦɭ ɡɚɬɨɩɥɟɧɢɸ, ɩɨɞɬɨɩɥɟɧɢɸ ɢ ɛɟɪɟɝɨɨɛɪɭɲɟɧɢɸ. ȼ ɤɨɦ-
ɩɥɟɤɫ ɪɚɛɨɬ ɩɨ ɫɚɧɢɬɚɪɧɨɣ ɨɱɢɫɬɤɟ ɬɟɪɪɢɬɨɪɢɢ ɜɯɨɞɹɬ: 
 – ɨɱɢɫɬɤɚ ɨɬ ɦɭɫɨɪɚ ɢ ɨɫɬɚɬɤɨɜ ɫɬɪɨɟɧɢɣ; 
 – ɜɵɜɨɡ ɧɟɱɢɫɬɨɬ ɢɡ ɭɛɨɪɧɵɯ ɢ ɜɵɜɨɡ ɛɵɬɨɜɵɯ ɨɬɛɪɨɫɨɜ; 
 – ɫɚɧɢɬɚɪɧɚɹ ɨɱɢɫɬɤɚ ɬɟɪɪɢɬɨɪɢɢ ɠɢɜɨɬɧɨɜɨɞɱɟɫɤɢɯ ɨɛɴɟɤɬɨɜ; 
 – ɨɱɢɫɬɤɚ ɬɟɪɪɢɬɨɪɢɢ ɩɨɫɥɟ ɩɟɪɟɧɨɫɚ ɩɪɨɦɵɲɥɟɧɧɵɯ ɩɪɟɞɩɪɢɹɬɢɣ; 
 – ɥɢɤɜɢɞɚɰɢɹ ɫɤɜɚɠɢɧ (ɚɪɬɟɡɢɚɧɫɤɢɯ, ɝɟɨɥɨɝɨɪɚɡɜɟɞɨɱɧɵɯ ɢ ɞɪ.). 
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 ɇɚ ɬɟɪɪɢɬɨɪɢɢ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɨɜ, ɩɨɩɚɞɚɸɳɢɯ ɜ ɡɨɧɭ ɡɚɬɨɩɥɟɧɢɹ, ɩɨɞ-
ɬɨɩɥɟɧɢɹ ɢ ɛɟɪɟɝɨɨɛɪɭɲɟɧɢɹ, ɩɨɞɥɟɠɚɬ ɭɞɚɥɟɧɢɸ ɜɫɟ ɫɬɪɨɟɧɢɹ, ɜɤɥɸɱɚɹ ɨɩɨɪɵ 
ɜɨɡɞɭɲɧɵɯ ɥɢɧɢɣ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱ ɢ ɫɜɹɡɢ, ɦɚɱɬɵ, ɢɡɝɨɪɨɞɢ ɢ ɞɪ. ɫɬɪɨɟɧɢɹ, ɜɵ-
ɫɬɭɩɚɸɳɢɟ ɧɚɞ ɡɟɦɥɟɣ ɛɨɥɟɟ ɱɟɦ ɧɚ 0,5 ɦ.  
 ȼ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɚɯ ɧɟɱɢɫɬɨɬɵ ɨɬ ɞɟɣɫɬɜɭɸɳɢɯ ɢɧɞɢɜɢɞɭɚɥɶɧɵɯ ɢ ɨɛ-
ɳɟɫɬɜɟɧɧɵɯ ɭɛɨɪɧɵɯ, ɫɤɨɬɧɵɯ ɞɜɨɪɨɜ ɢ ɫɜɚɥɨɤ ɜɵɛɢɪɚɸɬɫɹ ɢ ɨɬɜɨɡɹɬɫɹ ɜ ɫɩɟ-
ɰɢɚɥɶɧɨ ɨɛɨɪɭɞɨɜɚɧɧɵɯ ɫɚɦɨɫɜɚɥɚɯ ɧɚ ɩɨɥɢɝɨɧɵ ɨɬɯɨɞɨɜ, ɝɞɟ ɭɤɥɚɞɵɜɚɸɬɫɹ ɜ 
ɫɩɟɰɢɚɥɶɧɨ ɩɨɞɝɨɬɨɜɥɟɧɧɵɟ ɤɨɬɥɨɜɚɧɵ. 
 ȼ ɦɟɫɬɚɯ ɡɚɯɨɪɨɧɟɧɢɣ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɬɟɯ ɢɥɢ ɢɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɩɨɞ-
ɝɨɬɨɜɤɟ ɬɟɪɪɢɬɨɪɢɣ ɤɥɚɞɛɢɳ ɤ ɡɚɬɨɩɥɟɧɢɸ ɢ ɩɟɪɟɧɨɫɭ ɨɩɪɟɞɟɥɹɟɬɫɹ ɚɛɫɨɥɸɬɧɨɣ 
ɨɬɦɟɬɤɨɣ ɦɟɫɬɧɨɫɬɢ. ɋɨɝɥɚɫɧɨ ɋɚɧɉɢɇ 3907-85 (ɋɚɧɢɬɚɪɧɵɟ ɩɪɚɜɢɥɚ ɩɪɨɟɤɬɢ-
ɪɨɜɚɧɢɹ, ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜɨɞɨɯɪɚɧɢɥɢɳ № 3907-85 ɨɬ 1.07.1985) 
ɩɨɞɥɟɠɚɬ ɩɟɪɟɧɨɫɭ ɤɥɚɞɛɢɳɚ, ɪɚɫɩɨɥɨɠɟɧɧɵɟ ɜ ɩɪɟɞɟɥɚɯ ɡɨɧɵ ɫɪɚɛɨɬɤɢ ɜɨɞɨ-
ɯɪɚɧɢɥɢɳɚ ɢ ɧɚ 2 ɦ ɧɢɠɟ ɍɆɈ. ȼɫɟ ɪɚɛɨɬɵ ɩɨ ɫɚɧɢɬɚɪɧɨɣ ɩɨɞɝɨɬɨɜɤɟ ɬɟɪɪɢɬɨ-
ɪɢɣ ɤɥɚɞɛɢɳ ɤ ɩɟɪɟɡɚɯɨɪɨɧɟɧɢɹɦ ɞɨɥɠɧɵ ɩɪɨɜɨɞɢɬɶɫɹ ɫ ɜɵɩɨɥɧɟɧɢɟɦ ɦɟɪɨɩɪɢ-
ɹɬɢɣ ɩɨ ɨɛɟɡɡɚɪɚɠɢɜɚɧɢɸ ɩɨɱɜ, ɢɧɫɬɪɭɦɟɧɬɨɜ, ɦɟɯɚɧɢɡɦɨɜ, ɫ ɫɨɛɥɸɞɟɧɢɟɦ ɫɚ-
ɧɢɬɚɪɧɵɯ ɧɨɪɦ ɢ ɬɟɯɧɢɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ. 
 Ɉɱɢɫɬɤɚ ɡɨɧɵ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɨɬ ɞɪɟɜɟɫɧɨ-ɤɭɫɬɚɪɧɢɤɨɜɨɣ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ 
ɩɪɨɢɡɜɨɞɢɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɫɚɧɢɬɚɪɧɵɦɢ ɧɨɪɦɚɦɢ, ɫɨɝɥɚɫɧɨ ɤɨɬɨɪɵɦ  ɞɥɹ 
ɜɨɞɨɯɪɚɧɢɥɢɳ ɫ ɤɨɷɮɮɢɰɢɟɧɬɨɦ ɜɨɞɨɨɛɦɟɧɚ 6 ɢ ɛɨɥɟɟ ɨɱɢɫɬɤɭ ɨɬ ɞɪɟɜɟɫɧɨ-ɤɭ-
ɫɬɚɪɧɢɤɨɜɨɣ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ  ɩɪɨɢɡɜɨɞɹɬ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɫɪɚɛɨɬɤɢ ɜɨɞɨɯɪɚɧɢ-
ɥɢɳɚ ɨɬ ɇɉɍ ɞɨ ɨɬɦɟɬɤɢ ɧɚ 2 ɦ ɧɢɠɟ ɦɚɤɫɢɦɚɥɶɧɨɣ ɫɪɚɛɨɬɤɢ  ɫ ɨɫɬɚɜɥɟɧɢɟɦ 
ɩɧɟɣ ɧɟ ɜɵɲɟ 50 ɫɦ. ȼɦɟɫɬɟ ɫ ɬɟɦ ɫɚɧɢɬɚɪɧɵɟ ɧɨɪɦɵ ɞɨɩɭɫɤɚɸɬ ɨɬɤɚɡ ɨɬ ɨɱɢɫɬɤɢ 
ɨɬ ɞɪɟɜɟɫɧɨ-ɤɭɫɬɚɪɧɢɤɨɜɨɣ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ, ɟɫɥɢ  ɪɚɫɱɟɬɚɦɢ ɩɪɨɝɧɨɡɚ ɩɨɞɬɜɟɪ-
ɠɞɚɟɬɫɹ, ɱɬɨ ɜɨɡɞɟɣɫɬɜɢɟ ɨɫɬɚɸɳɟɣɫɹ ɩɨɞ ɡɚɬɨɩɥɟɧɢɟ ɞɪɟɜɟɫɢɧɵ ɧɚ ɤɚɱɟɫɬɜɨ 
ɜɨɞɵ ɛɭɞɟɬ ɧɚɯɨɞɢɬɶɫɹ ɜ ɩɪɟɞɟɥɚɯ ɧɨɪɦɚɬɢɜɧɵɯ ɬɪɟɛɨɜɚɧɢɣ (ɩɪɢɦɟɱɚɧɢɟ ɤ 
ɩ.3.3.2. ɫɚɧɢɬɚɪɧɵɯ ɩɪɚɜɢɥ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ, ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜɨɞɨ-
ɯɪɚɧɢɥɢɳ № 3907-85 ɨɬ 1.07.1985). 
 Ⱦɥɹ ɤɨɦɩɟɧɫɚɰɢɢ ɭɳɟɪɛɚ, ɩɪɢɧɨɫɢɦɨɝɨ ɡɚɬɨɩɥɟɧɢɟɦ ɢ ɩɨɞɬɨɩɥɟɧɢɟɦ ɡɟ-
ɦɟɥɶ, ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɫɬɢ ɫɥɟɞɭɸɳɢɟ ɦɟɪɨɩɪɢɹɬɢɹ: 
 – ɩɟɪɟɧɨɫ ɨɬɞɟɥɶɧɵɯ ɭɱɚɫɬɤɨɜ ɞɨɪɨɝ, ɧɚɪɚɳɢɜɚɧɢɟ ɢɯ ɩɨɥɨɬɧɚ, ɤɪɟɩɥɟɧɢɟ 
ɨɬɤɨɫɨɜ, ɩɟɪɟɧɨɫ ɥɢɧɢɣ ɫɜɹɡɢ ɢ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ; 
 – ɜɵɪɚɛɨɬɤɚ ɩɨɥɟɡɧɵɯ ɢɫɤɨɩɚɟɦɵɯ ɢɥɢ ɨɛɟɫɩɟɱɟɧɢɟ ɜɨɡɦɨɠɧɨɫɬɢ ɢɯ ɩɨ-
ɫɥɟɞɭɸɳɟɣ ɪɚɡɪɚɛɨɬɤɢ; 
 – ɩɟɪɟɧɨɫ ɢɥɢ ɡɚɳɢɬɚ ɩɚɦɹɬɧɢɤɨɜ ɢɫɬɨɪɢɢ ɢ ɤɭɥɶɬɭɪɵ, ɚ ɬɚɤɠɟ ɢɯ ɨɛɫɥɟ-
ɞɨɜɚɧɢɟ ɢ ɨɩɢɫɚɧɢɟ; 
 – ɜɨɡɦɟɳɟɧɢɟ ɭɳɟɪɛɚ ɭɧɢɱɬɨɠɟɧɢɹ ɧɟɪɟɫɬɢɥɢɳ ɪɵɛ ɢ ɱɢɫɥɟɧɧɨɫɬɢ ɞɢɤɢɯ 
ɠɢɜɨɬɧɵɯ ɢ ɩɬɢɰ. 
 
7.3.2 ȼɨɞɨɨɯɪɚɧɧɚɹ ɡɨɧɚ 
 
 ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɨɫɬɚɧɨɜɥɟɧɢɟɦ ɉɪɚɜɢɬɟɥɶɫɬɜɚ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ 
ɨɬ 23 ɧɨɹɛɪɹ 1996 ɝ. №1404 ɢ ɜ ɢɫɩɨɥɧɟɧɢɟ ɬɪɟɛɨɜɚɧɢɣ ȼɨɞɧɨɝɨ ɤɨɞɟɤɫɚ № 74 - 
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ɎɁ ɨɬ 3.06.2006 [4] ɜɨɤɪɭɝ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɞɨɥɠɧɚ ɛɵɬɶ ɭɫɬɚɧɨɜɥɟɧɚ ɜɨɞɨɨɯɪɚɧ-
ɧɚɹ ɡɨɧɚ ɫɨ ɫɩɟɰɢɚɥɶɧɵɦ ɪɟɠɢɦɨɦ ɯɨɡɹɣɫɬɜɟɧɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ. 
 ȼɫɟ ɩɨɤɚɡɚɬɟɥɢ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɟ ɫɨɫɬɨɹɧɢɟ ɥɟɫɧɨɝɨ ɮɨɧɞɚ, ɢɧɬɟɧɫɢɜ-
ɧɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɥɟɫɧɵɯ ɪɟɫɭɪɫɨɜ, ɭɪɨɜɟɧɶ ɫɨɫɬɨɹɧɢɹ ɥɟɫɧɨɝɨ ɢ ɫɟɥɶɫɤɨɝɨ 
ɯɨɡɹɣɫɬɜɚ ɨɩɪɟɞɟɥɹɸɬɫɹ ɜ ɩɪɨɟɤɬɟ ɜɨɞɨɨɯɪɚɧɧɨɣ ɡɨɧɵ ɩɨ ɞɚɧɧɵɦ ɥɟɫɨɭɫɬɪɨɢ-
ɬɟɥɶɧɵɯ ɦɚɬɟɪɢɚɥɨɜ, ɝɨɞɨɜɵɯ ɨɬɱɟɬɨɜ ɥɟɫɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɢ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧ-
ɧɵɯ ɩɪɟɞɩɪɢɹɬɢɣ, ɦɚɬɟɪɢɚɥɨɜ ɨɛɫɥɟɞɨɜɚɧɢɹ ɧɚ ɤɥɸɱɟɜɵɯ ɭɱɚɫɬɤɚɯ ɬɟɪɪɢɬɨɪɢɢ 
ɜɨɞɨɨɯɪɚɧɧɨɣ ɡɨɧɵ, ɜɵɩɨɥɧɟɧɧɵɯ ɜ ɩɪɨɰɟɫɫɟ ɢɡɵɫɤɚɧɢɣ.  ȼ ɩɪɨɟɤɬɟ ɨɛɨɫɧɨɜɵ-
ɜɚɸɬɫɹ ɝɪɚɧɢɰɵ ɜɨɞɨɨɯɪɚɧɧɨɣ ɡɨɧɵ ɢ ɩɪɢɛɪɟɠɧɨɣ ɡɚɳɢɬɧɨɣ ɩɨɥɨɫɵ, ɚ ɬɚɤɠɟ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɨɦɩɥɟɤɫ ɥɟɫɨɯɨɡɹɣɫɬɜɟɧɧɵɯ, ɩɪɨɬɢɜɨɷɪɨɡɢɨɧɧɵɯ ɢ ɞɪɭɝɢɯ ɜɨɞɨ-
ɨɯɪɚɧɧɨ-ɡɚɳɢɬɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ. 
 ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɨɫɬɚɧɨɜɥɟɧɢɟɦ ɉɪɚɜɢɬɟɥɶɫɬɜɚ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ 
ɨɬ 23 ɧɨɹɛɪɹ 1996 ɝ. №1404 ɜ ɜɨɞɨɨɯɪɚɧɧɨɣ ɡɨɧɟ ɡɚɩɪɟɳɚɟɬɫɹ: 
 – ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɧɨɜɵɯ ɢ ɪɚɫɲɢɪɟɧɢɟ ɞɟɣɫɬɜɭɸɳɢɯ ɩɪɟɞɩɪɢɹɬɢɣ ɢ ɨɛɴɟɤ-
ɬɨɜ, ɩɪɹɦɨ ɢɥɢ ɤɨɫɜɟɧɧɨ ɜɥɢɹɸɳɢɯ ɧɚ ɫɚɧɢɬɚɪɧɨ-ɬɟɯɧɢɱɟɫɤɨɟ ɫɨɫɬɨɹɧɢɟ ɜɨɞɨ-
ɯɪɚɧɢɥɢɳɚ ɢ ɩɪɢɥɟɝɚɸɳɢɯ ɤ ɧɟɦɭ ɡɟɦɟɥɶ; 
 – ɪɚɡɦɟɳɟɧɢɟ ɠɢɜɨɬɧɨɜɨɞɱɟɫɤɢɯ ɮɟɪɦ, ɩɬɢɰɟɮɚɛɪɢɤ, ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɜ ɤɚ-
ɱɟɫɬɜɟ ɭɞɨɛɪɟɧɢɣ ɧɟ ɨɛɟɡɜɪɟɠɟɧɧɵɯ ɧɚɜɨɡɨɫɨɞɟɪɠɚɳɢɯ ɫɬɨɱɧɵɯ ɜɨɞ; 
ɪɚɡɦɟɳɟɧɢɟ ɫɤɥɚɞɨɜ ɞɥɹ ɯɪɚɧɟɧɢɹ ɝɨɪɸɱɟɫɦɚɡɨɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ, ɭɞɨɛɪɟɧɢɣ ɢ 
ɹɞɨɯɢɦɢɤɚɬɨɜ; 
 – ɪɚɡɦɟɳɟɧɢɟ ɦɟɫɬ ɡɚɯɨɪɨɧɟɧɢɹ ɛɵɬɨɜɵɯ ɢ ɩɪɨɦɵɲɥɟɧɧɵɯ ɨɬɯɨɞɨɜ, ɫɤɨ-
ɬɨɦɨɝɢɥɶɧɢɤɨɜ, ɚ ɬɚɤɠɟ ɞɪɭɝɢɯ ɨɛɴɟɤɬɨɜ, ɨɬɪɢɰɚɬɟɥɶɧɨ ɜɥɢɹɸɳɢɯ ɧɚ ɤɚɱɟɫɬɜɨ 
ɜɨɞ; 
 – ɩɪɢɦɟɧɟɧɢɟ ɚɜɢɚɨɩɵɥɟɧɢɹ ɥɟɫɧɵɯ ɭɝɨɞɢɣ ɹɞɨɯɢɦɢɤɚɬɚɦɢ, ɧɚ ɤɨɬɨɪɵɟ ɧɟ 
ɭɫɬɚɧɨɜɥɟɧɵ ɩɪɟɞɟɥɶɧɨ-ɞɨɩɭɫɬɢɦɵɟ ɤɨɧɰɟɧɬɪɚɰɢɢ (ɉȾɄ); 
 – ɪɚɡɪɭɲɟɧɢɟ ɝɪɭɧɬɨɜɨɝɨ ɪɚɫɬɢɬɟɥɶɧɨɝɨ ɩɨɤɪɨɜɚ ɜ ɩɪɟɞɟɥɚɯ ɛɟɪɟɝɨɜɵɯ 
ɭɫɬɭɩɨɜ ɢ ɩɥɹɠɟɣ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɫɤɥɨɧɨɜ ɪɟɤ, ɨɜɪɚɝɨɜ, ɭɫɬɭɩɨɜ ɢ ɤɪɭɬɵɯ ɭɱɚɫɬ-
ɤɨɜ ɫɤɥɨɧɨɜ ɬɟɪɪɚɫ ɢ ɞɪɭɝɢɯ ɮɨɪɦ ɪɟɥɶɟɮɚ. 
 ȼ ɩɪɟɞɟɥɚɯ ɩɪɢɛɪɟɠɧɨɣ ɡɚɳɢɬɧɨɣ ɩɨɥɨɫɵ ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɤ ɨɝɪɚɧɢɱɟɧɢɹɦ, 
ɭɫɬɚɧɨɜɥɟɧɧɵɦ ɜ ɜɨɞɨɨɯɪɚɧɧɨɣ ɡɨɧɟ ɡɚɩɪɟɳɚɟɬɫɹ: 
 – ɪɚɫɩɚɲɤɚ ɡɟɦɟɥɶ; 
 – ɤɨɨɩɟɪɚɬɢɜɧɨɟ ɢ ɢɧɞɢɜɢɞɭɚɥɶɧɨɟ ɫɬɪɨɢɬɟɥɶɫɬɜɨ; 
 – ɩɪɢɦɟɧɟɧɢɟ ɹɞɨɯɢɦɢɤɚɬɨɜ ɢ ɭɞɨɛɪɟɧɢɣ; 
 – ɨɪɝɚɧɢɡɚɰɢɹ ɥɟɬɧɢɯ ɥɚɝɟɪɟɣ, ɜɨɞɨɩɨɣ ɢ ɜɵɩɚɫ ɫɤɨɬɚ; 
 – ɭɫɬɪɨɣɫɬɜɨ ɫɬɨɹɧɨɤ ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ ɢ ɥɨɞɨɱɧɵɯ ɩɪɢɱɚɥɨɜ ɡɚ ɩɪɟɞɟɥɚɦɢ 
ɨɬɜɟɞɟɧɧɵɯ ɞɥɹ ɷɬɨɝɨ ɦɟɫɬ. 
 ɇɚ ɩɟɪɢɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜ ɜɨɞɨɨɯɪɚɧɧɨɣ ɡɨɧɟ ɜɨɞɨɯɪɚɧɢ-
ɥɢɳɚ ɜ ɤɚɱɟɫɬɜɟ ɩɟɪɜɨɨɱɟɪɟɞɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ ɪɟɤɨɦɟɧɞɭɸɬɫɹ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ 








7.3.3 ȼɨɞɨɨɯɪɚɧɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ ɧɚ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ 
 
 Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɧɨɪɦɚɥɶɧɨɣ ɪɚɛɨɬɵ ɨɛɨɪɭɞɨɜɚɧɢɹ ȽЭɋ ɬɪɟɛɭɟɬɫɹ ɩɪɢɦɟ-
ɧɟɧɢɟ ɬɭɪɛɢɧɧɨɝɨ ɦɚɫɥɚ, ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɨɝɨ, ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ, ɢɧɞɭɫɬɪɢɚɥɶ-
ɧɨɝɨ ɢ ɤɨɦɩɪɟɫɫɨɪɧɨɝɨ ɦɚɫɟɥ, ɱɬɨ ɦɨɠɟɬ ɩɪɢɜɨɞɢɬɶ ɤ ɩɨɩɚɞɚɧɢɸ ɧɟɮɬɟɩɪɨɞɭɤ-
ɬɨɜ ɜ ɩɨɜɟɪɯɧɨɫɬɧɵɟ ɜɨɞɵ.   Ʉɪɨɦɟ ɬɨɝɨ, ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ 
ɩɪɟɞɩɪɢɹɬɢɹ ɬɪɟɛɭɟɬɫɹ ɩɨɬɪɟɛɥɟɧɢɟ ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɨɛɴɟɦɚ ɜɨɞɵ.  
 Ɂɚɦɚɫɥɟɧɧɵɟ ɫɬɨɤɢ ȽЭɋ ɞɨɥɠɧɵ ɩɨɫɬɭɩɚɬɶ ɧɚ ɫɩɟɰɢɚɥɶɧɵɟ ɦɚɫɥɨɨɱɢɫɬɢ-
ɬɟɥɶɧɵɟ ɭɫɬɚɧɨɜɤɢ. ȼ ɚɜɚɪɢɣɧɨɣ ɫɢɬɭɚɰɢɢ (ɩɨɠɚɪ ɧɚ ɩɥɨɳɚɞɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ) 
ɫɬɨɤɢ ɜɨɞɵ ɨɬ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɢ ɦɚɫɥɚ ɫɨɛɢɪɚɸɬɫɹ ɜ ɫɩɟɰɢɚɥɶɧɵɟ ɟɦɤɨɫɬɢ – ɜ 
ɛɚɤɢ ɚɜɚɪɢɣɧɨɝɨ ɫɥɢɜɚ ɦɚɫɥɚ. 
 Ʉ ɤɚɬɟɝɨɪɢɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɫɬɨɤɨɜ, ɧɟ ɬɪɟɛɭɸɳɢɯ ɨɱɢɫɬɤɢ (ɧɨɪɦɚ-
ɬɢɜɧɨ-ɱɢɫɬɵɟ ɜɨɞɵ), ɨɬɧɟɫɟɧɵ ɜɨɞɵ, ɢɞɭɳɢɟ ɧɚ ɨɯɥɚɠɞɟɧɢɟ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɢ 
ɫɬɨɱɧɵɟ ɜɨɞɵ ɨɬ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɤɚɛɟɥɶɧɵɯ ɩɨɦɟɳɟɧɢɣ. Эɬɢ ɜɨɞɵ ɧɟ ɡɚɝɪɹɡɧɹ-
ɸɬɫɹ ɜ ɩɪɨɰɟɫɫɟ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɢ ɨɬɜɨɞɹɬɫɹ ɜ ɧɢɠɧɢɣ ɛɶɟɮ ɛɟɡ ɨɱɢɫɬɤɢ. 
 – ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ȽЭɋ ɞɨɥɠɧɨ ɛɵɬɶ ɨɛɟɫɩɟɱɟɧɧɨ ɦɢɧɢɦɚɥɶɧɨɟ ɨɬɪɢɰɚ-
ɬɟɥɶɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ: 
 – ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɫɬɨɤɚ ɞɨɥɠɧɨ ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɭɬɜɟɪɠɞɟɧ-
ɧɵɦɢ ɩɪɚɜɢɥɚɦɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜɨɞɧɵɯ ɪɟɫɭɪɫɨɜ ɢ ɩɪɚɜɢɥɚɦɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜɨ-
ɞɨɯɪɚɧɢɥɢɳɚ; 
 – ɷɤɫɩɥɭɚɬɚɰɢɹ ɢ ɨɛɫɥɭɠɢɜɚɧɢɟ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɬɟɪɪɢ-
ɬɨɪɢɢ ɞɨɥɠɧɵ ɫɨɩɪɨɜɨɠɞɚɬɶɫɹ ɩɪɨɜɟɞɟɧɢɟɦ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɩɪɟɞɨɬɜɪɚɳɟɧɢɸ 
ɩɨɩɚɞɚɧɢɹ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɨɞ ɜ ɩɨɞɡɟɦɧɵɟ ɜɨɞɵ ɢ ɜ ɜɨɞɧɵɣ ɨɛɴɟɤɬ (ɜɨɞɨɯɪɚɧɢ-
ɥɢɳɟ, ɧɢɠɧɢɣ ɛɶɟɮ); 
 – ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɮɥɨɬɚ ɞɨɥɠɧɨ ɛɵɬɶ ɨɛɟɫɩɟɱɟɧɨ 
ɧɟɩɨɩɚɞɚɧɢɟ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɚɤɜɚɬɨɪɢɸ; 
– ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɪɟɦɨɧɬɨɜ (ɪɟɤɨɧɫɬɪɭɤɰɢɢ) ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɝɢɞɪɨɬɟɯɧɢ-
ɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɞɨɥɠɧɵ ɫɨɛɥɸɞɚɬɶɫɹ ɩɪɢɪɨɞɨɨɯɪɚɧɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɩɪɨɢɡ-
ɜɨɞɫɬɜɭ ɪɚɛɨɬ ɢ ɤ ɩɪɢɦɟɧɹɟɦɵɦ ɦɚɬɟɪɢɚɥɚɦ. 
 ɉɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɞɨɥɠɧɵ ɫɨɛɥɸɞɚɬɶɫɹ ɭɫɬɚɧɨɜɥɟɧ-
ɧɵɟ ɩɪɨɟɤɬɨɦ ɢ ɭɬɨɱɧɟɧɧɵɟ ɜ ɩɨɫɥɟɞɭɸɳɢɣ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɣ ɩɟɪɢɨɞ ɡɧɚɱɟɧɢɹ 
ɧɨɪɦɚɬɢɜɨɜ ɞɨɩɭɫɬɢɦɵɯ ɫɛɪɨɫɨɜ (ɇȾɋ) ɦɚɫɟɥ ɢ ɞɪɭɝɢɯ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ 
ɢɫɯɨɞɹ ɢɡ ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɞɥɹ ɜɨɞɧɨɝɨ ɨɛɴɟɤɬɚ ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɵɯ ɤɨɧɰɟɧ-
ɬɪɚɰɢɣ (ɉȾɄ). 
 Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɧɚɞɥɟɠɚɳɟɝɨ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɝɨ ɢ ɫɚɧɢɬɚɪɧɨ-ɬɟɯɧɢɱɟ-
ɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ ɬɟɪɪɢɬɨɪɢɢ ȽЭɋ ɞɨɥɠɧɵ ɛɵɬɶ ɜɵɩɨɥɧɟɧɵ, ɢ ɫɨɞɟɪɠɚɬɶɫɹ ɜ ɢɫ-
ɩɪɚɜɧɨɦ ɫɨɫɬɨɹɧɢɢ: 
 – ɫɢɫɬɟɦɵ ɨɬɜɨɞɚ ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɢ ɩɨɞɡɟɦɧɵɯ ɜɨɞ ɫɨ ɜɫɟɣ ɬɟɪɪɢɬɨɪɢɢ, ɨɬ 
ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ (ɞɪɟɧɚɠɢ, ɤɚɧɚɜɵ, ɜɨɞɨɨɬɜɨɞɹɳɢɟ ɤɚɧɚɥɵ ɢ ɞɪ.); 
 – ɫɟɬɢ ɜɨɞɨɩɪɨɜɨɞɚ, ɤɚɧɚɥɢɡɚɰɢɢ, ɞɪɟɧɚɠɚ ɢ ɢɯ ɫɨɨɪɭɠɟɧɢɹ; 
 – ɨɱɢɫɬɧɵɟ ɫɨɨɪɭɠɟɧɢɹ ɢ ɭɫɬɪɨɣɫɬɜɚ; 
 – ɩɪɨɬɢɜɨɨɩɨɥɡɧɟɜɵɟ, ɩɪɨɬɢɜɨɨɛɜɚɥɶɧɵɟ, ɩɪɨɬɢɜɨɥɚɜɢɧɧɵɟ, ɩɪɨɬɢɜɨɫɟɥɟ-
ɜɵɟ ɢ ɛɟɪɟɝɨɭɤɪɟɩɢɬɟɥɶɧɵɟ ɫɨɨɪɭɠɟɧɢɹ; 
 – ɤɨɧɬɪɨɥɶɧɵɟ ɫɤɜɚɠɢɧɵ ɞɥɹ ɧɚɛɥɸɞɟɧɢɹ ɡɚ ɪɟɠɢɦɨɦ ɩɨɞɡɟɦɧɵɯ ɜɨɞ; 
110 
 
 Ɉɫɭɳɟɫɬɜɥɟɧɢɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ Ƚɷɫɷɪɫɤɨɝɨ ɝɢɞɪɨɭɡɥɚ ɩɨɬɪɟɛɭɟɬ ɩɪɨɜɟɞɟ-
ɧɢɹ ɪɚɛɨɬ ɩɨ ɩɨɞɝɨɬɨɜɤɟ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɤ ɡɚɬɨɩɥɟɧɢɸ, ɩɟɪɟɫɟɥɟɧɢɸ ɧɚɫɟ-
ɥɟɧɢɹ, ɜɨɫɫɬɚɧɨɜɥɟɧɢɸ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ ɢ ɨɪɝɚɧɢɡɚɰɢɢ 
ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɜɹɡɟɣ, ɥɟɫɨɪɭɛɤɟ ɢ ɥɟɫɨɨɱɢɫɬɤɟ, ɚ ɬɚɤɠɟ ɩɪɨɜɟɞɟɧɢɸ ɦɟɪɨɩɪɢɹ-
ɬɢɣ ɩɨ ɤɨɦɩɟɧɫɚɰɢɢ ɭɳɟɪɛɚ, ɧɚɧɨɫɢɦɨɝɨ ɪɵɛɧɨɦɭ ɯɨɡɹɣɫɬɜɭ.  
 ȼ ɫɚɧɢɬɚɪɧɨɦ ɨɬɧɨɲɟɧɢɢ ɪ. Ȼɨɥɶɲɨɣ ȿɧɢɫɟɣ ɹɜɥɹɟɬɫɹ ɫɥɚɛɨɡɚɝɪɹɡɧɟɧɧɵɦ 
ɜɨɞɨɬɨɤɨɦ. ɉɪɨɦɵɲɥɟɧɧɵɯ ɩɪɟɞɩɪɢɹɬɢɣ ɢ ɨɪɝɚɧɢɡɨɜɚɧɧɵɯ ɫɬɨɤɨɜ ɡɚɝɪɹɡɧɟɧ-
ɧɵɯ ɜɨɞ ɜ ɪɚɣɨɧɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɧɟ ɢɦɟɟɬɫɹ.. 
 Ⱦɥɹ ɥɢɤɜɢɞɚɰɢɢ ɜɨɡɦɨɠɧɵɯ ɢɫɬɨɱɧɢɤɨɜ ɡɚɝɪɹɡɧɟɧɢɹ ɜɨɞɧɵɯ ɨɛɴɟɤɬɨɜ, ɡɟ-
ɦɟɥɶɧɵɯ ɪɟɫɭɪɫɨɜ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɫɬɢ ɫɥɟɞɭɸɳɢɟ ɜɢɞɵ ɪɚɛɨɬ: 
 1) ɨɱɢɫɬɤɚ ɢ ɨɛɪɚɛɨɬɤɚ ɬɟɪɪɢɬɨɪɢɢ ɫɧɨɫɢɦɵɯ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɨɜ, ɯɨɡɹɣ-
ɫɬɜɟɧɧɵɯ ɢ ɠɢɜɨɬɧɨɜɨɞɱɟɫɤɢɯ ɨɛɴɟɤɬɨɜ; 
 2) ɥɟɫɨɨɱɢɫɬɤɚ ɬɟɪɪɢɬɨɪɢɢ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɧɚ ɩɥɨɳɚɞɹɯ ɫɩɟɰɢɚɥɶɧɨɝɨ 
ɧɚɡɧɚɱɟɧɢɹ. 
 3) ɩɟɪɟɧɨɫ ɤɥɚɞɛɢɳ ɢ ɫɤɨɬɨɦɨɝɢɥɶɧɢɤɨɜ.       
 ȼɜɢɞɭ ɦɚɥɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɧɚɫɟɥɟɧɢɹ, ɠɢɜɨɬɧɨɜɨɞɱɟɫɤɢɯ ɨɛɴɟɤɬɨɜ ɢ ɫɥɚ-
ɛɨɝɨ ɪɚɡɜɢɬɢɹ ɬɪɚɧɫɩɨɪɬɚ, ɤɨɥɢɱɟɫɬɜɨ ɩɨɫɬɭɩɚɸɳɢɯ ɡɚɝɪɹɡɧɟɧɢɣ ɜ ɜɨɞɭ ɪ. Ȼɨɥɶ-
ɲɨɣ ȿɧɢɫɟɣ ɧɟɜɟɥɢɤɨ ɢ ɩɪɢ ɭɫɥɨɜɢɢ ɫɨɛɥɸɞɟɧɢɹ ɜɨɞɨɨɯɪɚɧɧɵɯ ɩɪɚɜɢɥ ɧɟ 
ɞɨɥɠɧɨ ɜɵɡɵɜɚɬɶ ɭɯɭɞɲɟɧɢɹ ɤɚɱɟɫɬɜɚ ɜɨɞɵ ɜ ɜɨɞɨɯɪɚɧɢɥɢɳɟ. ɋɬɪɨɢɬɟɥɶɫɬɜɨ 
ɨɱɢɫɬɧɵɯ ɫɨɨɪɭɠɟɧɢɣ ɜ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɚɯ ɧɟ ɬɪɟɛɭɟɬɫɹ. ɉɟɪɫɩɟɤɬɢɜɧɨɟ ɪɚɡ-
ɜɢɬɢɟ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɜ ɛɚɫɫɟɣɧɟ ɪɟɤɢ, ɩɪɢ ɭɫɥɨɜɢɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɨɜɵɯ ɨɛɴ-




 8 Тɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ 
 
Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
Ƚɷɫɷɪɫɤɨɣ ȽЭɋ ɨɩɪɟɞɟɥɢɦ ɨɫɧɨɜɧɵɟ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ:  
– ɫɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ;  
– ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ;  
– ɭɞɟɥɶɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɣ;  
– ɜɟɥɢɱɢɧɚ ɱɢɫɬɨɝɨ ɞɢɫɤɨɧɬɢɪɭɟɦɨɝɨ ɞɨɯɨɞɚ (ɑȾȾ);  
– ɜɧɭɬɪɟɧɧɹɹ ɧɨɪɦɚ ɞɨɯɨɞɧɨɫɬɢ (ȼɇȾ). 
 
8.1 Ɉɰɟɧɤɚ ɨɛɴɟɦɨɜ ɩɪɨɞɚɠ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
 
ɋɨɜɪɟɦɟɧɧɵɟ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɫɭɳɟɫɬɜɭɸɬ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɬɨɥɶɤɨ ɨɞɧɨɣ 
ɡɚɞɚɱɢ – ɷɧɟɪɝɨɫɧɚɛɠɟɧɢɟ ɩɨɬɪɟɛɢɬɟɥɟɣ. Эɥɟɤɬɪɨɷɧɟɪɝɢɹ ɧɚ ɞɚɧɧɵɣ ɦɨɦɟɧɬ 
ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɧɟɡɚɦɟɧɢɦɵɣ ɪɟɫɭɪɫ. Ɉɧɚ ɫɜɹɡɚɧɚ ɫɨ ɜɫɟɦɢ ɜɢɞɚɦɢ 
ɞɟɹɬɟɥɶɧɨɫɬɢ ɱɟɥɨɜɟɤɚ.  
ɉɪɨɛɥɟɦɨɣ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɤɚɤ ɬɨɜɚɪɚ ɹɜɥɹɟɬɫɹ ɬɨ, ɱɬɨ ɟё ɧɟɥɶɡɹ 
ɫɨɯɪɚɧɢɬɶ ɜ ɛɨɥɶɲɢɯ ɤɨɥɢɱɟɫɬɜɚɯ. Ɉɰɟɧɤɚ ɨɛɴɟɦɨɜ ɩɪɨɞɚɠ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɩɨ 
ɩɪɨɟɤɬɢɪɭɟɦɨɣ ȽЭɋ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 8.1. 
 
Ɍɚɛɥɢɰɚ 8.1 – Ɉɰɟɧɤɚ ɨɛɴɟɦɨɜ ɩɪɨɞɚɠ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɤɚɡɚɬɟɥɹ ȿɞɢɧɢɰɚ 
ɢɡɦɟɪɟɧɢɹ 
ɂɧɬɟɪɜɚɥɵ ɩɥɚɧɢɪɨɜɚɧɢɹ 
2022 ɝ. 2023 ɝ. 2024 ɝ. 2025 ɝ. 
ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ Ɇȼɬ 207,00 207,00 207,00 207,00 
ɑɢɫɥɨ ɱɚɫɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ 
ɑɚɫɵ 
4200,00 4200,00 4200,00 4200,00 
ȼɵɪɚɛɨɬɤɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ Ɇȼɬ∙ɱ 71 139,0 71 139,00 71 139,0 71 139,0 
Ɋɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ 
ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ 
% 
1,00 1,00 1,00 1,00 
Ɋɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ 
ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ 
Ɇȼɬ∙ɱ 711,39 711,39 711,39 711,39 
Ɉɛɴɟɦ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ Ɇȼɬ∙ɱ 70 427,6 70 427,6 70 427,6 70 427,6 
Ɍɚɪɢɮ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ ɪɭɛ/ Ɇȼɬ∙ɱ 1 077,00 1100,00 1 143,00 1 175,00 
ȼɵɪɭɱɤɚ ɨɬ ɪɟɚɥɢɡɚɰɢɢ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
Ɇɥɧ.ɪɭɛ. 
6,32 6,51 6,70 6,89 





 8.2 Тɟɤɭɳɢɟ ɪɚɫɯɨɞɵ ɩɨ ɝɢɞɪɨɭɡɥɭ 
 
Ɏɨɪɦɢɪɨɜɚɧɢɟ ɬɟɤɭɳɢɯ ɪɚɫɯɨɞɨɜ ɜɵɩɨɥɧɟɧɨ ɧɚ ɨɫɧɨɜɚɧɢɢ «ȿɞɢɧɵɯ 
ɫɰɟɧɚɪɧɵɯ ɭɫɥɨɜɢɣ ɉȺɈ «ɊɭɫȽɢɞɪɨ» ɧɚ 2017–2041ɝɝ. (ɩɪɢɤɚɡ ɉȺɈ 
«ɊɭɫȽɢɞɪɨ» ɨɬ 16.01.17 ɝ. №9) [39] ɫ ɭɱɟɬɨɦ ɪɟɚɥɢɡɨɜɚɧɧɨɣ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ.  
Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɜɤɥɸɱɚɸɬ ɜ ɫɟɛɹ: 
– ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ; 
– ɪɚɫɯɨɞɵ ɩɨ ɫɬɪɚɯɨɜɚɧɢɸ ɢɦɭɳɟɫɬɜɚ; 
– ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ; 
– ɪɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ; 
– ɪɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ; 
– ɧɚɥɨɝ ɧɚ ɜɨɞɭ. 
Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ ɪɚɫɫɱɢɬɚɧɵ ɢɫɯɨɞɹ ɢɡ ɫɪɟɞɧɟɝɨ ɫɪɨɤɚ 
ɫɥɭɠɛɵ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 
Эɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ (ɨɩɥɚɬɚ ɬɪɭɞɚ, ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɡɚɬɪɚɬɵ, 
ɩɪɨɱɢɟ ɪɚɫɯɨɞɵ) ɩɨ ȽЭɋ ɨɩɪɟɞɟɥɹɸɬɫɹ ɜ ɪɚɫɱɟɬɟ ɧɚ 1 Ɇȼɬ ɭɫɬɚɧɨɜɥɟɧɧɨɣ 
ɦɨɳɧɨɫɬɢ. Эɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 8.2. 
 
Ɍɚɛɥɢɰɚ 8.2 – Эɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ ɝɢɞɪɨɭɡɥɚ 
ɇɚɢɦɟɧɨɜɚɧɢɟ ɋɬɚɜɤɚ ȼɟɥɢɱɢɧɚ 
Ɋɚɫɯɨɞɵ ɧɚ ɨɩɥɚɬɭ ɬɪɭɞɚ 255,2ɬɵɫ. ɪɭɛ./Ɇȼɬ 52,82 ɦɥɧ. ɪɭɛ. 
ɉɪɨɱɢɟ 274,0ɬɵɫ. ɪɭɛ./Ɇȼɬ 56,71 ɦɥɧ. ɪɭɛ. 
ɂɬɨɝɨ ɩɨ ȽЭɋ  109,54ɦɥɧ. ɪɭɛ. 
 
Ɉɬɱɢɫɥɟɧɢɹ ɧɚ ɪɟɦɨɧɬ ɨɫɧɨɜɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ 
ɨɩɪɟɞɟɥɹɸɬɫɹ ɢɫɯɨɞɹ ɢɡ ɜɟɥɢɱɢɧɵ ɢɧɜɟɫɬɢɰɢɣ. ɍɞɟɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɪɚɫɯɨɞɨɜ ɜ 
ɩɪɨɰɟɧɬɚɯ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 8.3. 
 
Ɍɚɛɥɢɰɚ 8.3 – ɍɞɟɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɪɚɫɯɨɞɨɜ ɧɚ ɪɟɦɨɧɬ 
Эɬɚɩɵ ɩɪɨɟɤɬɚ ȼɟɥɢɱɢɧɚ, % 
Ɉɬ 1 ɞɨ 5 ɥɟɬ 0,06 
Ɉɬ 6 ɞɨ 15 ɥɟɬ 0,09 
Ɉɬ 16 ɞɨ 25 ɥɟɬ 0,14 
Ɉɬ 25 ɥɟɬ 0,2 
 







Ɍɚɛɥɢɰɚ 8.4 – Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ 
ɇɚɢɦɟɧɨɜɚɧɢɟ ɋɬɚɜɤɚ  ȼɟɥɢɱɢɧɚ, ɦɥɧ. ɪɭɛ. 
ɈȺɈ «ɋɈ-ȿЭɋ» 135380 ɪɭɛ/Ɇȼɬ 28,02 
ɇɉ ȺɌɋ (ɚɞɦɢɧɢɫɬɪɚɬɨɪ ɬɨɪɝɨɜɨɣ ɫɢɫɬɟɦɵ) 1,097 ɪɭɛ/Ɇȼɬ·ɱ 1,96 
ɐɎɊ (ɰɟɧɬɪ ɮɢɧɚɧɫɨɜɵɯ ɪɚɫɱɟɬɨɜ) 0,318 ɪɭɛ/Ɇȼɬ·ɱ 0,56 
ɂɬɨɝɨ  30,55 
 
ɇɚɥɨɝ ɧɚ ɜɨɞɭ ɜ ɪɚɫɱɟɬɟ ɧɚ 1 ɬɵɫ.ɤȼɬ·ɱ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɇɚɥɨɝɨɜɵɦ 
ɤɨɞɟɤɫɨɦ ɊɎ ɜ 2017 ɝɨɞɭ ɞɥɹ ɪɟɤɢ Ȼɨɥɶɲɨɣ ȿɧɢɫɟɣ ɫɨɫɬɚɜɥɹɟɬ 4,8 ɪɭɛ. 
(ɩɨɫɬɚɧɨɜɥɟɧɢɟ ɉɪɚɜɢɬɟɥɶɫɬɜɚ ɊɎ ɨɬ 30.12.2006ɝ. №876) [56]. 
Ɍɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 8.5. 
 
Ɍɚɛɥɢɰɚ 8.5 – Ɍɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ 
 Ɇɢɥɥɢɨɧɵ ɪɭɛɥɟɣ 
ɇɚɢɦɟɧɨɜɚɧɢɟ 2022 2023 2024 2025 
Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ 
ɨɬɱɢɫɥɟɧɢɹ 58,06 58,06 58,06 58,06 
Ɋɚɫɯɨɞɵ ɧɚ ɫɬɪɚɯɨɜɚɧɢɟ 16,43 15,87 15,31 14,75 
Эɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ 109,54 109,54 109,54 109,54 
Ɋɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ 18,48 17,85 17,23 16,63 
Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ 
ɪɟɝɭɥɢɪɭɸɳɢɯ ɤɨɦɩɚɧɢɣ 30,55 30,55 30,55 30,55 
ɇɚɥɨɝ ɧɚ ɜɨɞɭ 8,58 8,58 8,58 8,58 
ɂɬɨɝɨ 241,66 240,48 239,29 238,11 
 
ɋɬɪɭɤɬɭɪɚ ɬɟɤɭɳɢɯ ɡɚɬɪɚɬ ɧɚɝɥɹɞɧɨ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 8.2. 
 










Р̵̭̌од̼ ̦̌ ̬е̥о̦т 
п̬о̛̏̚од̭т̏е̵̦̦̼ ̴о̦до̏





8.3 ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ 
 
ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ ɹɜɥɹɸɬɫɹ ɤɪɭɩɧɨɣ ɫɬɚɬɶɟɣ ɨɬɬɨɤɨɜ ɞɟɧɟɠɧɵɯ ɫɪɟɞɫɬɜ 
ɩɨɫɥɟ ɡɚɜɟɪɲɟɧɢɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ Ƚɷɫɷɪɫɤɨɣ ȽЭɋ. Ɂɧɚɱɢɬɟɥɶɧɚɹ ɢɯ ɱɚɫɬɶ 
ɨɬɱɢɫɥɹɟɬɫɹ ɜ ɮɟɞɟɪɚɥɶɧɵɣ ɛɸɞɠɟɬ.  
– ɇȾɋ – 18% ɨɬ ɫɭɦɦɵ ɞɨɛɚɜɥɟɧɧɨɣ ɫɬɨɢɦɨɫɬɢ; 
– ɜɡɧɨɫɵ ɜ ɫɨɰɢɚɥɶɧɵɟ ɮɨɧɞɵ – 34% ɨɬ ɮɨɧɞɚ ɨɩɥɚɬɵ ɬɪɭɞɚ; 
– ɧɚɥɨɝ ɧɚ ɢɦɭɳɟɫɬɜɨ – 2,2 % ɨɬ ɨɫɬɚɬɨɱɧɨɣ ɫɬɨɢɦɨɫɬɢ ɩɪɨɟɤɬɚ; 
– ɧɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ – 20 % ɨɬ ɧɚɥɨɝɨɨɛɥɚɝɚɟɦɨɣ ɩɪɢɛɵɥɢ; 
– ɧɚɥɨɝ ɧɚ ɜɨɞɭ ɧɚ 1 ɬɵɫ. ɤȼɬ-ɱ – 4,8 ɪɭɛ. 
ɇɚɥɨɝ ɧɚ ɜɨɞɭ ɜɯɨɞɢɬ ɜ ɬɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɢ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɩɨɞɪɚɡɞɟɥɟ 8.2. 
ɉɪɟɞɩɨɥɚɝɚɟɦɵɟ ɧɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ ɥɶɝɨɬ ɩɪɢɜɟɞɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 8.6. 
 
Ɍɚɛɥɢɰɚ 8.6 – ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ 
                                                                                                               Ɇɢɥɥɢɨɧɵ ɪɭɛɥɟɣ 
ɇɚɥɨɝɢ 2022 2023 2024 2025 
ɇɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ 330,20 340,32 351,03 360,88 
ɇȾɋ 251,84 259,57 267,74 275,25 
ȼɡɧɨɫɵ ɜ ɫɨɰɢɚɥɶɧɵɟ ɮɨɧɞɵ 6,89 6,89 6,89 6,89 
ɇɚɥɨɝ ɧɚ ɢɦɭɳɟɫɬɜɨ 36,25 34,99 33,73 32,47 
ɂɬɨɝɨ 2022 2023 2024 2025 
 
 8.4 ɉɪɢɛɵɥɶ 
 
Ɉɬɪɚɠɟɧɢɹ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɧɨɜɨɝɨ 
ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɨɛɴɟɤɬɚ ɹɜɥɹɟɬɫɹ ɨɬɱɟɬ ɨ ɩɪɢɛɵɥɹɯ ɢ ɭɛɵɬɤɚɯ. Ƚɨɞɨɜɚɹ 
ɩɪɢɛɵɥɶ ɩɟɪɜɵɯ ɥɟɬ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 8.7. 
 
Ɍɚɛɥɢɰɚ 8.7 – Ƚɨɞɨɜɚɹ ɩɪɢɛɵɥɶ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ 
                                                                                                                            Ɇɢɥɥɢɨɧɵ ɪɭɛɥɟɣ 
ɇɚɢɦɟɧɨɜɚɧɢɟ 2020 2021 2022 2023 
ȼɵɪɭɱɤɚ (ɧɟɬɬɨ) 376,66 882,53 994,52 1025,84 
Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ 143,68 178,76 181,66 179,35 
EBITDA (ȼɚɥɨɜɚɹ ɩɪɢɛɵɥɶ) 232,98 703,78 812,86 846,49 
ɋɤɨɪɪɟɤɬɢɪɨɜɚɧɧɵɣ ɧɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ 46,60 140,76 162,57 169,30 
NOPAT (ɑɢɫɬɚɹ ɩɪɢɛɵɥɶ) 186,38 563,02 650,29 677,19 








Ɋɢɫɭɧɨɤ 8.3 – ɑɢɫɬɚɹ ɩɪɢɛɵɥɶ, ɦɥɧ. ɪɭɛ. 
 
8.5 Ɇɟɬɨɞɨɥɨɝɢɹ, ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ 
 
ɐɟɥɶɸ ɨɰɟɧɤɢ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ 
ɩɨɤɚɡɚɬɟɥɟɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ, ɤ ɬɚɤɢɦ ɩɨɤɚɡɚɬɟɥɹɦ ɨɬɧɨɫɹɬɫɹ: ɱɢɫɬɵɣ 
ɞɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ ɞɨɯɨɞ, ɢɧɞɟɤɫ ɩɪɢɛɵɥɶɧɨɫɬɢ, ɫɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ ɢ ɬ.ɞ.  
Ɋɚɫɱɟɬ ɩɨɤɚɡɚɬɟɥɟɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ ɜɵɩɨɥɧɹɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ 
ɫ: 
ɚ) «Ɇɟɬɨɞɢɱɟɫɤɢɦɢ ɪɟɤɨɦɟɧɞɚɰɢɹɦɢ ɩɨ ɨɰɟɧɤɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢ 
ɪɚɡɪɚɛɨɬɤɟ ɢɧɜɟɫɬɢɰɢɨɧɧɵɯ ɩɪɨɟɤɬɨɜ ɢ ɛɢɡɧɟɫ-ɩɥɚɧɨɜ ɜ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɟ», 
ɭɬɜɟɪɠɞɟɧɧɵɯ ɩɪɢɤɚɡɨɦ ɈȺɈ ɊȺɈ «ȿЭɋ Ɋɨɫɫɢɢ» ɨɬ 07.02.2000ɝ. № 54 ɧɚ 
ɨɫɧɨɜɚɧɢɢ Ɂɚɤɥɸɱɟɧɢɹ Ƚɥɚɜɝɨɫɷɤɫɩɟɪɬɢɡɵ Ɋɨɫɫɢɢ ɨɬ 26.05.1999ɝ. № 24-16-
1/20-113; 
ɛ) «Ɇɟɬɨɞɢɱɟɫɤɢɦɢ ɪɟɤɨɦɟɧɞɚɰɢɹɦɢ ɩɨ ɨɰɟɧɤɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢ 
ɪɚɡɪɚɛɨɬɤɟ ɢɧɜɟɫɬɢɰɢɨɧɧɵɯ ɩɪɨɟɤɬɨɜ ɢ ɛɢɡɧɟɫ-ɩɥɚɧɨɜ  ɜ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɟ ɧɚ 
ɫɬɚɞɢɢ ɩɪɟɞɌЭɈ ɢ ɌЭɈ», Ɇɨɫɤɜɚ, 2008 ɝ., ɭɬɜɟɪɠɞɟɧɧɵɦɢ ɊȺɈ «ȿЭɋ Ɋɨɫɫɢɢ» 
ɨɬ 31.03.2008ɝ. № 155 ɢ Ƚɥɚɜɝɨɫɷɤɫɩɟɪɬɢɡɨɣ Ɋɨɫɫɢɢ ɨɬ 26.05.99ɝ. №24-16-1/20-
113. 
ɜ) ȿɞɢɧɵɦɢ ɫɰɟɧɚɪɧɵɦɢ ɭɫɥɨɜɢɹɦɢ ɉȺɈ «ɊɭɫȽɢɞɪɨ» ɧɚ 2017-2041 ɝɝ. 
Ɋɚɫɱɟɬɵ ɩɪɨɜɨɞɢɥɢɫɶ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɥɢɰɟɧɡɢɨɧɧɨɣ ɜɟɪɫɢɢ 
ɩɪɨɝɪɚɦɦɧɨɝɨ ɩɪɨɞɭɤɬɚ  ProjectExpert ɮɢɪɦɵ ExpertSystems. Ⱦɥɹ ɰɟɥɟɣ ɨɰɟɧɤɢ 


























ɉɟɪɢɨɞ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɞɥɹ Ƚɷɫɷɪɫɤɨɣ ȽЭɋ ɫɨɫɬɚɜɥɹɟɬ 25 ɥɟɬ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɫɪɨɤɨɦ ɫɥɭɠɛɵ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 
ɉɪɟɞɩɨɥɚɝɚɟɬɫɹ, ɱɬɨ ɜ ɬɟɱɟɧɢɢ ɩɪɨɝɧɨɡɧɨɝɨ ɩɟɪɢɨɞɚ ɧɟ ɛɭɞɟɬ 
ɩɪɨɢɫɯɨɞɢɬɶ ɝɥɨɛɚɥɶɧɵɯ ɢɡɦɟɧɟɧɢɣ ɜ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɫɢɬɭɚɰɢɢ, ɫɭɳɟɫɬɜɭɸɳɢɯ 
ɩɪɚɜɢɥ ɢ ɡɚɤɨɧɨɜ. 
 
8.6 Ȼɸɞɠɟɬɧɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ 
 
ɉɨɤɚɡɚɬɟɥɢ ɛɸɞɠɟɬɧɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɨɬɪɚɠɚɸɬ ɜɥɢɹɧɢɟ ɪɟɡɭɥɶɬɚɬɨɜ 
ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɩɪɨɟɤɬɚ ɧɚ ɞɨɯɨɞɵ ɢ ɪɚɫɯɨɞɵ ɮɟɞɟɪɚɥɶɧɨɝɨ ɢ ɪɟɝɢɨɧɚɥɶɧɨɝɨ 
ɛɸɞɠɟɬɨɜ. ɉɨɤɚɡɚɬɟɥɢ ɛɸɞɠɟɬɧɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɧɚ 
ɨɫɧɨɜɚɧɢɢ ɨɩɪɟɞɟɥɟɧɢɹ ɩɨɬɨɤɚ ɛɸɞɠɟɬɧɵɯ ɫɪɟɞɫɬɜ. 
К ɩɪɢɬɨɤɚɦ ɛɸɞɠɟɬɧɵɯ ɫɪɟɞɫɬɜ ɨɬɧɨɫɹɬɫɹ ɩɪɢɬɨɤɢ ɨɬ ɧɚɥɨɝɨɜ, 
ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɞɟɣɫɬɜɭɸɳɢɦ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ. ɉɪɟɞɩɨɥɚɝɚɟɦɵɟ ɧɚɥɨɝɨɜɵɟ 
ɩɨɫɬɭɩɥɟɧɢɹ ɜ ɮɟɞɟɪɚɥɶɧɵɣ ɢ ɪɟɝɢɨɧɚɥɶɧɵɣ ɛɸɞɠɟɬɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 
8.8. 
 
Ɍɚɛɥɢɰɚ 8.8 – ɉɪɟɞɩɨɥɚɝɚɟɦɵɟ ɧɚɥɨɝɨɜɵɟ ɩɨɫɬɭɩɥɟɧɢɹ ɜ ɮɟɞɟɪɚɥɶɧɵɣ ɢ 
ɪɟɝɢɨɧɚɥɶɧɵɣ ɛɸɞɠɟɬɵ 
Ɇɢɥɥɢɨɧɵ ɪɭɛɥɟɣ 
Ƚɨɞɵ 2022 2023 2024 2025 
ɇɚɥɨɝɨɜɵɟ ɩɨɫɬɭɩɥɟɧɢɹ 625,17 641,76 659,38 675,48 
ȼ ɮɟɞɟɪɚɥɶɧɵɣ ɛɸɞɠɟɬ 597,51 615,36 634,24 651,59 
ȼ ɪɟɝɢɨɧɚɥɶɧɵɣ ɛɸɞɠɟɬ 36,22 34,98 33,73 32,47 
 
8.7 Кɨɦɦɟɪɱɟɫɤɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ 
 
ɐɟɥɶ ɪɚɫɱɟɬɚ – ɪɚɫɱɟɬ ɩɨɤɚɡɚɬɟɥɟɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɧɜɟɫɬɢɰɢɣ ɜ 
ɪɟɚɥɢɡɚɰɢɸ ɩɪɨɟɤɬɚ. ɉɨɤɚɡɚɬɟɥɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 8.9. 
 
Ɍɚɛɥɢɰɚ 8.9 – ɉɨɤɚɡɚɬɟɥɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
Ƚɷɫɷɪɫɤɨɣ ȽЭɋ 
ɉɨɤɚɡɚɬɟɥɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 
ɋɬɚɜɤɚ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ 11,6 
ɉɟɪɢɨɞ ɨɤɭɩɚɟɦɨɫɬɢ - PB, ɦɟɫ 73 
ɑɢɫɬɵɣ ɩɪɢɜɟɞɟɧɧɵɣ ɞɨɯɨɞ – NPV, ɦɥɧ.ɪɭɛ 6699,8 
ɂɧɞɟɤɫ ɩɪɢɛɵɥɶɧɨɫɬɢ - PI 1,22 
ȼɧɭɬɪɟɧɧɹɹ ɧɨɪɦɚ ɪɟɧɬɚɛɟɥɶɧɨɫɬɢ - IRR, % 34,42 
ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɪɭɛ/Кȼɬ*ɱ 0,13 




8.8 Ⱥɧɚɥɢɡ ɪɢɫɤɨɜ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ 
 
Ɍɢɩɵ ɪɢɫɤɚ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ: 
– ɪɵɧɨɱɧɵɟ - ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɶ ɨɛɴɟɦɨɜ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ; 
– ɤɚɩɢɬɚɥɶɧɵɟ - ɜɨɡɦɨɠɧɨɫɬɶ ɧɟɭɞɚɱɧɨɝɨ ɤɨɧɫɬɪɭɤɬɢɜɧɨɝɨ ɪɟɲɟɧɢɹ, 
ɫɥɟɞɫɬɜɢɟɦ ɤɨɬɨɪɨɝɨ ɹɜɥɹɟɬɫɹ ɢɡɦɟɧɟɧɢɹ ɡɚɬɪɚɬ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɨ; 
– ɨɩɟɪɚɰɢɨɧɧɵɟ - ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɶ ɯɨɞɚ ɩɪɨɟɤɬɚ ɜ ɟɝɨ ɩɪɨɞɭɤɬɢɜɧɵɣ 
ɩɟɪɢɨɞ; 
– ɩɪɚɜɨɜɵɟ (ɩɨɥɢɬɢɱɟɫɤɢɣ, ɸɪɢɞɢɱɟɫɤɢɣ, ɫɭɜɟɪɟɧɧɵɣ) ɜɨɡɦɨɠɧɨɫɬɶ 
ɢɡɦɟɧɟɧɢɹ ɩɪɚɜɨɜɨɣ ɫɪɟɞɵ, ɜ ɤɨɬɨɪɨɣ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɛɢɡɧɟɫ; 
– ɮɢɧɚɧɫɨɜɵɟ (ɩɪɨɰɟɧɬɧɵɣ, ɜɚɥɸɬɧɵɣ) - ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɶ ɨɛɦɟɧɧɵɯ ɢ 
ɩɪɨɰɟɧɬɧɵɯ ɫɬɚɜɨɤ ɧɚ ɮɢɧɚɧɫɨɜɵɯ ɪɵɧɤɚɯ. 
ɇɚɢɛɨɥɟɟ ɡɧɚɱɢɦɵ ɞɥɹ ɩɪɨɟɤɬɚ ɪɵɧɨɱɧɵɟ, ɤɚɩɢɬɚɥɶɧɵɟ ɢ ɨɩɟɪɚɰɢɨɧɧɵɟ 
ɪɢɫɤɢ. ɂɦ ɭɞɟɥɟɧɨ ɨɫɨɛɨɟ ɜɧɢɦɚɧɢɟ. ɋɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɨɫɧɨɜɧɵɟ ɩɚɪɚɦɟɬɪɵ 
ɮɢɧɚɧɫɨɜɨɣ ɦɨɞɟɥɢ ɩɟɪɟɱɢɫɥɟɧɧɵɦ ɪɢɫɤɚɦ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 8.10. 
 
Ɍɚɛɥɢɰɚ 8.10 – Ɋɢɫɤɢ ɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɩɚɪɚɦɟɬɪɵ ɮɢɧɚɧɫɨɜɨɣ ɦɨɞɟɥɢ 
Ɋɢɫɤ ɉɚɪɚɦɟɬɪɵ ɮɢɧɚɧɫɨɜɨɣ ɦɨɞɟɥɢ 
Ɋɵɧɨɱɧɵɣ Ɉɛɴɟɦ ɩɪɨɞɚɠ 
Кɚɩɢɬɚɥɶɧɵɣ Кɚɩɢɬɚɥɶɧɵɟ ɡɚɬɪɚɬɵ 
Ɉɩɟɪɚɰɢɨɧɧɵɣ Ɉɩɟɪɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ 
 
Ɉɫɧɨɜɧɵɦ ɦɟɬɨɞɨɦ ɢɫɫɥɟɞɨɜɚɧɢɹ ɪɢɫɤɨɜ ɹɜɥɹɟɬɫɹ ɚɧɚɥɢɡ 
ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ – ɦɟɬɨɞ ɨɰɟɧɤɢ ɜɥɢɹɧɢɹ ɨɫɧɨɜɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɮɢɧɚɧɫɨɜɨɣ 
ɦɨɞɟɥɢ ɧɚ ɪɟɡɭɥɶɬɢɪɭɸɳɢɣ ɩɨɤɚɡɚɬɟɥɶ. 
ɇɚɢɛɨɥɟɟ ɡɧɚɱɢɦɵɦɢ, ɞɥɹ ɞɚɧɧɨɝɨ ɩɪɨɟɤɬɚ ɹɜɥɹɸɬɫɹ: ɨɛɴɟɦ ɢɧɜɟɫɬɢɰɢɣ, 
ɫɬɚɜɤɢ ɧɚɥɨɝɨɜ, ɰɟɧɚ ɫɛɵɬɚ ɢ ɫɬɚɜɤɚ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ. 
ȼɥɢɹɧɢɟ ɢɡɦɟɧɟɧɢɹ ɞɚɧɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɩɪɟɞɫɬɚɜɥɟɧɨ ɜ ɜɢɞɟ ɢɡɦɟɧɟɧɢɹ 
PI ɧɚ ɪɢɫɭɧɤɚɯ 8.4-8.7. 
 



























ɉɨ ɞɚɧɧɨɦɭ ɝɪɚɮɢɤɭ ɜɢɞɧɨ, ɱɬɨ ɭɜɟɥɢɱɟɧɢɟ ɫɬɚɜɤɢ ɧɚɥɨɝɚ ɩɪɹɦɨ ɜɥɢɹɟɬ 
ɧɚ ɫɧɢɠɟɧɢɟ ɢɧɞɟɤɫɚ ɞɨɯɨɞɧɨɫɬɢ. 
 
 
Ɋɢɫɭɧɨɤ 8.5 – Ɂɚɜɢɫɢɦɨɫɬɶ PI ɨɬ ɨɛɴɟɦɚ ɢɧɜɟɫɬɢɰɢɣ 
ɉɨ ɞɚɧɧɨɦɭ ɝɪɚɮɢɤɭ ɜɢɞɧɨ, ɱɬɨ ɭɜɟɥɢɱɟɧɢɟ ɨɛɴɟɦɚ ɢɧɜɟɫɬɢɰɢɣ ɩɪɨɟɤɬɚ 
ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜɥɢɹɟɬ ɧɚ ɫɧɢɠɟɧɢɟ ɢɧɞɟɤɫɚ ɞɨɯɨɞɧɨɫɬɢ. 
 
 
Ɋɢɫɭɧɨɤ 8.6 – Ɂɚɜɢɫɢɦɨɫɬɶ PI ɨɬ ɰɟɧɵ ɫɛɵɬɚ 
ɉɨ ɞɚɧɧɨɦɭ ɝɪɚɮɢɤɭ ɜɢɞɧɨ, ɱɬɨ  ɭɜɟɥɢɱɟɧɢɢ ɰɟɧɵ ɫɛɵɬɚ ɜɟɞɟɬ ɤ 
ɭɜɟɥɢɱɟɧɢɸ ɢɧɞɟɤɫɚ ɞɨɯɨɞɧɨɫɬɢ. 
ɋɬɚɜɤɚ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ – ɷɬɨ ɩɪɨɰɟɧɬɧɚɹ ɫɬɚɜɤɚ, ɢɫɩɨɥɶɡɭɟɦɚɹ ɞɥɹ 





















































Ɋɢɫɭɧɨɤ 8.7 – Ɂɚɜɢɫɢɦɨɫɬɶ PI ɨɬ ɫɬɚɜɤɢ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ 






























9 ɋɢɫɬɟɦɵ ɜɨɡɛɭɠɞɟɧɢɹ ȽȽ, ɨɫɨɛɟɧɧɨɫɬɢ ɢ ɤɨɧɫɬɪɭɤɬɢɜɧɨɟ 
ɢɫɩɨɥɧɟɧɢɟ, ɷɥɟɤɬɪɢɱɟɫɤɢɟ ɫɯɟɦɵ, ɧɚɡɧɚɱɟɧɢɟ ɭɡɥɨɜ, ɦɟɬɨɞɵ ɤɨɧɬɪɨɥɹ 
ɢ ɫɢɫɬɟɦɵ ɢɡɦɟɪɟɧɢɣ 
 
ɋɢɫɬɟɦɚ ɜɨɡɛɭɠɞɟɧɢɹ: ɋɨɜɨɤɭɩɧɨɫɬɶ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɚɩɩɚɪɚɬɨɜ, 
ɭɫɬɪɨɣɫɬɜ, ɨɛɴɟɞɢɧɟɧɧɵɯ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦɢ ɰɟɩɹɦɢ, ɤɨɬɨɪɚɹ ɨɛɟɫɩɟɱɢɜɚɟɬ 
ɧɟɨɛɯɨɞɢɦɨɟ ɜɨɡɛɭɠɞɟɧɢɟ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɪɟɝɭɥɢɪɭɟɦɵɦ ɩɨɫɬɨɹɧɧɵɦ ɬɨɤɨɦ 
ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɨɜ. 
 ɋɢɫɬɟɦɚ ɜɨɡɛɭɠɞɟɧɢɹ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɩɢɬɚɧɢɹ ɩɨɫɬɨɹɧɧɵɦ ɬɨɤɨɦ 
ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ. Ɉɧɚ ɹɜɥɹɟɬɫɹ ɨɞɧɨɣ ɢɡ ɨɬɜɟɬɫɬɜɟɧɧɵɯ ɫɢɫɬɟɦ, ɜ ɡɧɚɱɢɬɟɥɶɧɨɣ 
ɫɬɟɩɟɧɢ ɨɩɪɟɞɟɥɹɸɳɟɣ ɧɚɞɟɠɧɨɫɬɶ ɪɚɛɨɬɵ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ. ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ ɤ 
ɫɢɫɬɟɦɟ ɜɨɡɛɭɠɞɟɧɢɹ ɩɪɟɞɴɹɜɥɹɸɬ ɫɥɟɞɭɸɳɢɟ ɨɫɧɨɜɧɵɟ ɬɪɟɛɨɜɚɧɢɹ, ɤɨɬɨɪɵɦ 
ɨɧɚ ɞɨɥɠɧɚ ɭɞɨɜɥɟɬɜɨɪɹɬɶ: 1) ɧɚɞɟɠɧɨɟ ɩɢɬɚɧɢɟ ɩɨɫɬɨɹɧɧɵɦ ɬɨɤɨɦ ɨɛɦɨɬɤɢ 
ɪɨɬɨɪɚ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ ɜ ɥɸɛɵɯ ɪɟɠɢɦɚɯ, ɜ ɬɨɦ ɱɢɫɥɟ ɩɪɢ ɚɜɚɪɢɹɯ ɜ 
ɷɧɟɪɝɨɫɢɫɬɟɦɚɯ; 2) ɭɫɬɨɣɱɢɜɨɟ ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɬɨɤɚ ɜɨɡɛɭɠɞɟɧɢɹ ɩɪɢ ɢɡɦɟɧɟɧɢɟ 
ɧɚɝɪɭɡɤɢ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ ɨɬ ɧɭɥɹ ɞɨ ɧɨɦɢɧɚɥɶɧɨɣ ɩɪɢ ɡɚɞɚɧɧɨɦ ɭɪɨɜɧɟ 
ɧɚɩɪɹɠɟɧɢɹ; 3) ɞɨɫɬɚɬɨɱɧɨɟ ɛɵɫɬɪɨɞɟɣɫɬɜɢɟ; 4) ɮɨɪɫɢɪɨɜɤɚ ɜɨɡɛɭɠɞɟɧɢɹ, ɬ. ɟ. 
ɛɵɫɬɪɨɟ ɧɚɪɚɫɬɚɧɢɟ ɧɚɩɪɹɠɟɧɢɹ ɜɨɡɛɭɠɞɟɧɢɹ ɨɬ ɧɨɦɢɧɚɥɶɧɨɝɨ ɞɨ ɩɪɟɞɟɥɶɧɨɝɨ, 
ɧɚɡɵɜɚɟɦɨɝɨ ɩɨɬɨɥɨɱɧɵɦ, ɞɥɹ ɩɨɞɞɟɪɠɚɧɢɹ ɭɫɬɨɣɱɢɜɨɣ ɪɚɛɨɬɵ 
ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ ɜɨ ɜɪɟɦɹ ɚɜɚɪɢɢ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ  ɢ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ 
ɧɨɪɦɚɥɶɧɨɝɨ ɪɟɠɢɦɚ ɩɨɫɥɟ ɥɢɤɜɢɞɚɰɢɢ ɚɜɚɪɢɢ; 5) ɛɵɫɬɪɨɟ ɝɚɲɟɧɢɟ ɦɚɝɧɢɬɧɨɝɨ 
ɩɨɥɹ ɜ ɦɚɲɢɧɟ ɛɟɡ ɡɧɚɱɢɬɟɥɶɧɨɝɨ ɩɨɜɵɲɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ ɜ ɨɛɦɨɬɤɚɯ 
ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ ɩɪɢ ɨɩɟɪɚɬɢɜɧɵɯ ɨɬɤɥɸɱɟɧɢɹɯ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ ɨɬ ɫɟɬɢ, ɚ 
ɬɚɤɠɟ ɜ ɫɥɭɱɚɟ ɚɜɚɪɢɢ ɜ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɟ. 
Ʉɨɧɫɬɪɭɤɰɢɸ ɭɫɬɪɨɣɫɬɜ ɢ ɷɥɟɦɟɧɬɨɜ, ɜɯɨɞɹɳɢɯ ɜ ɫɯɟɦɭ ɫɢɫɬɟɦɵ 
ɜɨɡɛɭɠɞɟɧɢɹ, ɜɵɛɢɪɚɸɬ ɢ ɪɚɫɫɱɢɬɵɜɚɸɬ ɫ ɭɱɟɬɨɦ ɨɫɧɨɜɧɵɯ ɬɪɟɛɨɜɚɧɢɣ 
ɩɪɟɞɴɹɜɥɹɟɦɵɯ ɤ ɧɟɣ. 
ȼɨɡɛɭɞɢɬɟɥɶ: ɍɫɬɪɨɣɫɬɜɨ, ɹɜɥɹɸɳɟɟɫɹ ɫɨɫɬɚɜɧɨɣ ɱɚɫɬɶɸ ɫɢɫɬɟɦɵ 
ɜɨɡɛɭɠɞɟɧɢɹ ɢ ɩɪɟɞɧɚɡɧɚɱɟɧɧɨɟ ɞɥɹ ɩɢɬɚɧɢɹ ɩɨɫɬɨɹɧɧɵɦ ɬɨɤɨɦ ɨɛɦɨɬɤɢ 
ɜɨɡɛɭɠɞɟɧɢɹ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ ɢ ɩɪɟɞɫɬɚɜɥɹɸɳɟɟ ɷɥɟɤɬɪɢɱɟɫɤɭɸ ɦɚɲɢɧɭ 
ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ, ɥɢɛɨ ɩɨɥɭɩɪɨɜɨɞɧɢɤɨɜɵɣ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ ɜ ɤɨɦɩɥɟɤɫɟ ɫ 
ɢɫɬɨɱɧɢɤɨɦ ɩɢɬɚɧɢɹ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ. ɂɫɬɨɱɧɢɤɨɦ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ ɦɨɝɭɬ 
ɛɵɬɶ ɷɥɟɤɬɪɢɱɟɫɤɚɹ ɦɚɲɢɧɚ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ, ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɢɥɢ ɫɨɱɟɬɚɧɢɟ 
ɪɹɞɚ ɪɚɡɥɢɱɧɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɢɥɢ ɞɨɩɨɥɧɢɬɟɥɶɧɚɹ ɨɛɦɨɬɤɚ ɩɟɪɟɦɟɧɧɨɝɨ 
ɬɨɤɚ ɜ ɜɨɡɛɭɠɞɚɟɦɨɣ ɦɚɲɢɧɟ, ɚ ɬɚɤɠɟ ɪɚɡɥɢɱɧɵɟ ɫɨɱɟɬɚɧɢɹ ɜɵɲɟ ɭɤɚɡɚɧɧɵɯ 
ɢɫɬɨɱɧɢɤɨɜ ɩɢɬɚɧɢɹ. 
ɋɢɫɬɟɦɚ ɜɨɡɛɭɠɞɟɧɢɹ ɨɛɟɫɩɟɱɢɜɚɟɬ ɫɥɟɞɭɸɳɢɟ ɪɟɠɢɦɵ ɪɚɛɨɬɵ 
ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ: 1) ɧɚɱɚɥɶɧɨɟ ɜɨɡɛɭɠɞɟɧɢɟ; 2) ɯɨɥɨɫɬɨɣ ɯɨɞ; 3) 
ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ ɩɭɫɤ ɫ ɜɤɥɸɱɟɧɢɟɦ ɜ ɫɟɬɶ(ɦɟɬɨɞɨɦ ɬɨɱɧɨɣ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɢɥɢ 
ɪɭɱɧɨɣ ɫɢɧɯɪɨɧɢɡɚɰɢɢ)ɜ ɧɨɪɦɚɥɶɧɵɯ ɪɟɠɢɦɚɯ; 4) ɪɚɛɨɬɚ ɜ ɫɟɬɢ ɫ ɧɚɝɪɭɡɤɚɦɢ ɜ 
ɩɪɟɞɟɥɚɯ ɞɢɚɝɪɚɦɦɵ ɪɚɫɩɨɥɚɝɚɟɦɨɣ ɦɨɳɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɚ; 5) ɩɨɞɞɟɪɠɚɧɢɟ 
ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɝɟɧɟɪɚɬɨɪɟ ɜ ɫɨɨɬɜɟɬɫɬɜɢɟ ɫ ɡɚɞɚɧɧɨɣ ɭɫɬɚɜɤɨɣ; 6) ɮɨɪɫɢɪɨɜɚɧɢɟ 
ɜɨɡɛɭɠɞɟɧɢɹ ɫ ɡɚɞɚɧɧɨɣ ɤɪɚɬɧɨɫɬɶɸ ɩɨ ɧɚɩɪɹɠɟɧɢɸ ɢ ɬɨɤɭ; 7) 
121 
 
ɪɚɡɜɨɡɛɭɠɞɟɧɢɟ(ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ); 8) ɝɚɲɟɧɢɟ ɩɨɥɹ ɩɪɢ ɧɨɪɦɚɥɶɧɨɣ 
ɨɫɬɚɧɨɜɤɟ ɚɝɪɟɝɚɬɚ ɢ ɩɪɢ ɚɜɚɪɢɣɧɵɯ ɪɟɠɢɦɚɯ. 
 
9.1 Ɉɫɧɨɜɧɵɟ ɝɪɭɩɩɵ ɫɢɫɬɟɦ ɜɨɡɛɭɠɞɟɧɢɹ 
 
  ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɫɬɨɱɧɢɤɚ ɷɧɟɪɝɢɢ, ɢɫɩɨɥɶɡɭɟɦɨɝɨ ɞɥɹ ɜɨɡɛɭɠɞɟɧɢɹ 
ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ, ɫɢɫɬɟɦɵ ɦɨɠɧɨ ɩɨɞɪɚɡɞɟɥɢɬɶ ɧɚ ɬɪɢ ɝɪɭɩɩɵ: 1) 
ɷɥɟɤɬɪɨɦɚɲɢɧɧɚɹ ɫɢɫɬɟɦɚ ɜɨɡɛɭɠɞɟɧɢɹ ɫ ɜɨɡɛɭɞɢɬɟɥɟɦ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ; 2) 
ɫɢɫɬɟɦɚ ɜɨɡɛɭɠɞɟɧɢɹ ɫ ɝɟɧɟɪɚɬɨɪɨɦ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ ɫ ɩɨɫɥɟɞɭɸɳɢɦ 
ɩɪɟɨɛɪɚɡɨɜɚɧɢɟ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ ɜ ɩɨɫɬɨɹɧɧɵɣ; 3)ɫɢɫɬɟɦɚ ɫɚɦɨɜɨɡɛɭɠɞɟɧɢɹ, ɜ 
ɤɨɬɨɪɨɣ ɱɚɫɬɶ ɷɧɟɪɝɢɢ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ ɩɪɟɨɛɪɚɡɭɟɬɫɹ ɜ ɷɧɟɪɝɢɸ ɩɨɫɬɨɹɧɧɨɝɨ 
ɬɨɤɚ ɢ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɟɝɨ ɜɨɡɛɭɠɞɟɧɢɹ. 
Эɥɟɤɬɪɨɦɚɲɢɧɧɚɹ ɫɢɫɬɟɦɚ ɜɨɡɛɭɠɞɟɧɢɹ ɫ ɜɨɡɛɭɞɢɬɟɥɟɦ ɩɨɫɬɨɹɧɧɨɝɨ 
ɬɨɤɚ: ɂɫɬɨɱɧɢɤɨɦ ɷɧɟɪɝɢɢ ɜɨɡɛɭɠɞɟɧɢɹ ɹɜɥɹɟɬɫɹ ɝɟɧɟɪɚɬɨɪ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ, 
ɧɚɡɵɜɚɟɦɵɣ ɜɨɡɛɭɞɢɬɟɥɟɦ. ȿɫɥɢ ɪɨɬɨɪ ɜɨɡɛɭɞɢɬɟɥɹ ɧɚɯɨɞɢɬɫɹ ɧɚ ɨɞɧɨɦ ɜɚɥɭ ɫ 
ɪɨɬɨɪɨɦ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ ɢ ɨɧɢ ɩɪɢɜɨɞɹɬɫɹ ɜɨ ɜɪɚɳɟɧɢɟ, ɨɞɧɨɣ ɢ ɬɨɣ ɠɟ 
ɝɢɞɪɚɜɥɢɱɟɫɤɨɣ ɬɭɪɛɢɧɨɣ, ɬɨ ɬɚɤɭɸ ɫɢɫɬɟɦɭ ɜɨɡɛɭɠɞɟɧɢɹ ɧɚɡɵɜɚɸɬ ɩɪɹɦɨɣ. 
ȿɫɥɢ ɪɨɬɨɪ ɜɨɡɛɭɞɢɬɟɥɹ ɩɪɢɜɨɞɢɬɫɹ ɜɨ ɜɪɚɳɟɧɢɟ ɨɬɞɟɥɶɧɵɦ ɞɜɢɝɚɬɟɥɟɦ, ɬɨ 
ɫɢɫɬɟɦɭ ɜɨɡɛɭɠɞɟɧɢɹ ɧɚɡɵɜɚɸɬ ɤɨɫɜɟɧɧɨɣ. ɉɢɬɚɧɢɟ ɞɜɢɝɚɬɟɥɹ ɩɟɪɟɦɟɧɧɨɝɨ 
ɬɨɤɚ, ɩɪɢɜɨɞɹɳɟɝɨ ɜɨ ɜɪɚɳɟɧɢɟ ɪɨɬɨɪ ɜɨɡɛɭɞɢɬɟɥɹ, ɦɨɠɧɨ ɨɫɭɳɟɫɬɜɥɹɬɶ ɨɬ 
ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ ɫɢɧɯɪɨɧɧɨɝɨ ɝɟɧɟɪɚɬɨɪɚ, ɪɨɬɨɪ ɤɨɬɨɪɨɝɨ ɧɚɯɨɞɢɬɫɹ ɧɚ ɨɞɧɨɦ 
ɜɚɥɭ ɫ ɪɨɬɨɪɨɦ ɝɥɚɜɧɨɝɨ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ. Ɍɚɤɭɸ ɫɢɫɬɟɦɭ ɜɨɡɛɭɠɞɟɧɢɹ 
ɧɚɡɵɜɚɸɬ ɤɨɫɜɟɧɧɨɣ ɧɟɡɚɜɢɫɢɦɨɣ, ɬɚɤ ɤɚɤ ɧɚɩɪɹɠɟɧɢɟ ɧɚ ɩɪɢɜɨɞɧɨɦ ɞɜɢɝɚɬɟɥɟ 
ɧɟ ɡɚɜɢɫɢɬ ɨɬ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɲɢɧɚɯ ɫɬɚɧɰɢɢ, ɤ ɤɨɬɨɪɵɦ ɩɨɞɤɥɸɱɟɧ 
ɝɢɞɪɨɝɟɧɟɪɚɬɨɪ. ɇɚɢɛɨɥɟɟ ɧɚɞɟɠɧɨɣ ɢ ɞɟɲɟɜɨɣ ɹɜɥɹɟɬɫɹ ɩɪɹɦɚɹ ɫɢɫɬɟɦɚ 
ɜɨɡɛɭɠɞɟɧɢɹ, ɬɚɤ ɤɚɤ ɨɧɚ ɢɦɟɟɬ ɦɟɧɶɲɟ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɚ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ 
ɜɨɡɛɭɞɢɬɟɥɹ, ɤɚɤ ɢ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɱɚɫɬɨɬɨɣ ɜɪɚɳɟɧɢɹ 
ɝɢɞɪɚɜɥɢɱɟɫɤɨɣ ɬɭɪɛɢɧɵ. ɉɪɢ ɨɬɧɨɫɢɬɟɥɶɧɨ ɧɟɛɨɥɶɲɢɯ ɱɚɫɬɨɬɚɯ ɜɪɚɳɟɧɢɹ 
ɬɭɪɛɢɧɵ ɪɚɡɦɟɪɵ ɜɨɡɛɭɞɢɬɟɥɹ ɩɨɥɭɱɚɸɬɫɹ ɛɨɥɶɲɢɦɢ. Ʉɪɨɦɟ ɬɨɝɨ, ɩɪɢ 
ɭɜɟɥɢɱɟɧɢɟ ɦɨɳɧɨɫɬɢ ɜɨɡɛɭɞɢɬɟɥɹ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ ɟɝɨ ɜɵɩɨɥɧɟɧɢɟ 
ɫɬɚɧɨɜɢɬɫɹ ɡɚɬɪɭɞɧɢɬɟɥɶɧɵɦ ɢɥɢ ɞɚɠɟ ɧɟɜɨɡɦɨɠɧɵɦ ɩɨ ɭɫɥɨɜɢɹɦ ɤɨɦɦɭɬɚɰɢɢ. 
Эɥɟɤɬɪɨɦɚɲɢɧɧɚɹ ɫɢɫɬɟɦɚ ɜɨɡɛɭɠɞɟɧɢɹ ɫ ɜɨɡɛɭɞɢɬɟɥɟɦ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ 
ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɛɨɥɶɲɢɦɢ ɩɨɫɬɨɹɧɧɵɦɢ ɜɪɟɦɟɧɢ, ɨɬɧɨɫɢɬɟɥɶɧɨ ɧɟɛɨɥɶɲɢɦɢ 
ɫɤɨɪɨɫɬɹɦɢ ɩɨɞɴɟɦɚ ɧɚɩɪɹɠɟɧɢɹ ɢ ɨɝɪɚɧɢɱɟɧɧɵɦ ɟɝɨ ɩɪɟɞɟɥɶɧɵɦ ɡɧɚɱɟɧɢɟɦ. 
ɉɨɷɬɨɦɭ ɫ ɪɚɡɜɢɬɢɟɦ ɩɨɥɭɩɪɨɜɨɞɧɢɤɨɜɨɣ ɬɟɯɧɢɤɢ ɨɧɚ ɭɫɬɭɩɢɥɚ ɦɟɫɬɨ ɛɨɥɟɟ 
ɫɨɜɟɪɲɟɧɧɵɦ, ɛɵɫɬɪɨɞɟɣɫɬɜɭɸɳɢɦ ɢ ɛɨɥɟɟ ɧɚɞɟɠɧɵɦ ɫɢɫɬɟɦɚɦ ɜɨɡɛɭɠɞɟɧɢɹ, 
ɜ ɤɨɬɨɪɵɯ ɢɫɩɨɥɶɡɭɟɬɫɹ ɷɧɟɪɝɢɹ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ ɫ ɩɨɫɥɟɞɭɸɳɢɦ 
ɜɵɩɪɹɦɥɟɧɢɟɦ ɫ ɩɨɦɨɳɶɸ ɭɩɪɚɜɥɹɟɦɵɯ ɢ ɧɟɭɩɪɚɜɥɹɟɦɵɯ ɜɟɧɬɢɥɟɣ. 
ɋɬɚɬɢɱɟɫɤɚɹ ɬɢɪɢɫɬɨɪɧɚɹ ɫɢɫɬɟɦɚ ɧɟɡɚɜɢɫɢɦɨɝɨ ɜɨɡɛɭɠɞɟɧɢɹ: ȼ ɷɬɨɣ 
ɫɢɫɬɟɦɟ ɜɨɡɛɭɞɢɬɟɥɟɦ ɹɜɥɹɟɬɫɹ ɫɢɧɯɪɨɧɧɵɣ ɝɟɧɟɪɚɬɨɪ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ, 
ɭɫɥɨɜɧɨ ɧɚɡɵɜɚɟɦɵɣ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɦ ɝɟɧɟɪɚɬɨɪɨɦ, ɪɚɫɩɨɥɨɠɟɧɧɵɦ ɧɚ ɨɞɧɨɦ 
ɜɚɥɭ ɫ ɝɥɚɜɧɵɦ ɝɟɧɟɪɚɬɨɪɨɦ(ɜɨɡɛɭɠɞɚɟɦɵɦ). ɉɟɪɟɦɟɧɧɵɣ ɬɨɤ ɱɚɫɬɨɬɵ 50 Ƚɰ ɨɬ 
ɜɨɡɛɭɞɢɬɟɥɹ ɩɪɟɨɛɪɚɡɭɟɬɫɹ ɜ ɩɨɫɬɨɹɧɧɵɣ ɝɪɭɩɩɨɣ ɫɬɚɬɢɱɟɫɤɢɯ ɜɵɩɪɹɦɢɬɟɥɟɣ. 
ȼɫɩɨɦɨɝɚɬɟɥɶɧɵɣ ɝɟɧɟɪɚɬɨɪ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ ɜɨɡɛɭɠɞɟɧɢɹ ɩɨɫɬɪɨɟɧ ɩɨ ɫɯɟɦɟ 
122 
 
ɫɚɦɨɜɨɡɛɭɠɞɟɧɢɹ. ɋɌɇ ɨɛɥɚɞɚɟɬ ɜɚɠɧɵɦ ɩɪɟɢɦɭɳɟɫɬɜɨɦ ɟɟ ɩɚɪɚɦɟɬɪɵ ɧɟ 
ɡɚɜɢɫɹɬ ɨɬ ɩɪɨɰɟɫɫɨɜ ɩɪɨɬɟɤɚɸɳɢɯ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ. Ȼɥɚɝɨɞɚɪɹ ɧɚɥɢɱɢɸ 
ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ ɝɟɧɟɪɚɬɨɪɚ ɫɨɯɪɚɧɹɟɬɫɹ ɧɟɡɚɜɢɫɢɦɨɫɬɶ ɜɨɡɛɭɠɞɟɧɢɹ ɨɬ 
ɞɥɢɬɟɥɶɧɨɫɬɢ ɢ ɭɞɚɥɟɧɧɨɫɬɢ ɤɡ ɢ ɞɪɭɝɢɯ ɜɨɡɦɭɳɟɧɢɣ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ. 
ɋɬɚɬɢɱɟɫɤɚɹ ɬɢɪɢɫɬɨɪɧɚɹ ɫɢɫɬɟɦɚ ɫɚɦɨɜɨɡɛɭɠɞɟɧɢɹ: ɋɚɦɨɜɨɡɛɭɠɞɟɧɢɟ  
ɦɟɧɟɟ ɧɚɞɟɠɧɚɹ, ɱɟɦ ɧɟɡɚɜɢɫɢɦɚɹ, ɬɚɤ ɤɚɤ ɡɚɜɢɫɢɬ ɨɬ ɪɟɠɢɦɚ ɫɟɬɢ ɩɟɪɟɦɟɧɧɨɝɨ 
ɬɨɤɚ, ɧɚ ɤɨɬɨɪɭɸ ɨɧɚ ɪɚɛɨɬɚɟɬ. ɉɢɬɚɧɢɟ ɬɢɪɢɫɬɨɪɧɨɝɨ ɜɵɩɪɹɦɢɬɟɥɹ 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɱɟɪɟɡ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɡɚ ɫɱɟɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɷɧɟɪɝɢɢ ɫɚɦɨɣ 
ɜɨɡɛɭɠɞɚɟɦɨɣ ɫɢɧɯɪɨɧɧɨɣ ɦɚɲɢɧɵ ɢɥɢ ɷɧɟɪɝɢɢ ɫɟɬɢ ɧɚ ɤɨɬɨɪɭɸ ɪɚɛɨɬɚɟɬ ɷɬɚ 
ɦɚɲɢɧɚ.  
 
9.1.1ɉɪɨɢɡɜɨɞɢɬɟɥɢ ɫɢɫɬɟɦ ɜɨɡɛɭɠɞɟɧɢɹ 
 
ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɥɭɱɲɢɦɢ ɨɬɟɱɟɫɬɜɟɧɧɵɦɢ ɩɪɨɢɡɜɨɞɢɬɟɥɹɦɢ ɫɢɫɬɟɦ 
ɜɨɡɛɭɠɞɟɧɢɹ ɫɱɢɬɚɸɬɫɹ: 
 ɈȺɈ «ɋɢɥɨɜɵɟ ɦɚɲɢɧɵ» ɡɚɜɨɞ Эɥɟɤɬɪɨɫɢɥɚ 
 ɁȺɈ «ɉɥɭɬɨɧ» 
 ɈȺɈ « ɋɄȻ ЭɐɆ» 
 «ɇɉɉ «ɉɪɟɨɛɪɚɡɨɜɚɬɟɥɶ- ɤɨɦɩɥɟɤɫ» 
 «ɇɉ ɈɈɈ « ɉɪɟɨɛɪɚɡɨɜɚɬɟɥɶɧɚɹ-ɬɟɯɧɢɤɚ» 
 ɁȺɈ «Эɧɟɪɝɨɤɨɦɩɥɟɤɬ» 
 ɈɈɈ ɇɉɈ « ɐɢɮɪɨɜɵɟ ɪɟɝɭɥɹɬɨɪɵ» 
 ɇɉɉ ɊɍɋЭɅɉɊɈɆ-Эɥɟɤɬɪɨɦɚɲ  
 
9.2 ȼɵɛɨɪ ɫɢɫɬɟɦɵ ɜɨɡɛɭɠɞɟɧɢɹ Ƚɷɫɷɪɫɤɨɣ ȽЭɋ 
 
Ƚɷɫɷɪɫɤɚɹ ȽЭɋ ɪɚɫɩɨɥɨɠɟɧɚ ɜ ɪɟɫɩɭɛɥɢɤɟ Ɍɵɜɚ, ɤɨɬɨɪɚɹ ɹɜɥɹɟɬɫɹ 
ɷɧɟɪɝɨɞɟɮɢɰɢɬɧɵɦ ɪɟɝɢɨɧɨɦ Ɋɨɫɫɢɢ. ɋɨɛɫɬɜɟɧɧɨɣ ɝɟɧɟɪɚɰɢɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ 
ɦɨɳɧɨɫɬɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ Ɍɵɜɵ ɧɟ ɯɜɚɬɚɟɬ ɞɥɹ ɩɨɤɪɵɬɢɹ, ɫɨɡɞɚɜɚɟɦɨɣ 
ɪɟɫɩɭɛɥɢɤɨɣ ɧɚɝɪɭɡɤɢ, ɱɬɨ ɨɬɪɢɰɚɬɟɥɶɧɨ ɫɤɚɡɵɜɚɟɬɫɹ ɧɚ ɷɧɟɪɝɟɬɢɱɟɫɤɨɦ ɛɚɥɚɧɫɟ 
ɪɟɝɢɨɧɚ. Ɉɫɧɨɜɧɭɸ ɱɚɫɬɶ ɞɟɮɢɰɢɬɧɨɣ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɦɨɳɧɨɫɬɢ ɷɧɟɪɝɨɫɢɫɬɟɦɚ 
Ɍɵɜɵ, ɡɚɢɦɫɬɜɭɟɬ ɢɡ ɫɨɫɟɞɧɢɯ ɪɟɝɢɨɧɨɜ. ɋɥɟɞɨɜɚɬɟɥɶɧɨ ɟɫɬɶ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɜ 
ɧɚɥɢɱɢɟ ɦɨɳɧɨɝɨ ɢ ɜ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ ɧɚɞɟɠɧɨɝɨ ɢɫɬɨɱɧɢɤɚ ɝɟɧɟɪɚɰɢɢ, ɤɚɤɢɦ 
ɫɬɚɧɟɬ Ƚɷɫɷɪɫɤɚɹ ȽЭɋ. 
ɂɡ ɪɚɫɫɦɨɬɪɟɧɧɵɯ ɫɢɫɬɟɦ ɜɨɡɛɭɠɞɟɧɢɹ ɝɟɧɟɪɚɬɨɪɚ, ɧɚɢɛɨɥɟɟ ɩɨɞɯɨɞɹɳɟɣ 
ɹɜɥɹɟɬɫɹ ɫɬɚɬɢɱɟɫɤɚɹ ɬɢɪɢɫɬɨɪɧɚɹ ɫɢɫɬɟɦɚ ɧɟɡɚɜɢɫɢɦɨɝɨ ɜɨɡɛɭɠɞɟɧɢɹ. Ɍɚɤ ɤɚɤ 
ɨɧɚ ɨɬɜɟɱɚɟɬ ɜɫɟɦ ɩɪɟɞɴɹɜɥɹɟɦɵɦ ɨɫɧɨɜɧɵɦ ɬɪɟɛɨɜɚɧɢɹɦ. ɉɪɟɞɩɨɥɨɠɢɦ, ɱɬɨ 
ɧɚ Ƚɷɫɷɪɫɤɨɣ ȽЭɋ ɞɥɹ ɩɢɬɚɧɢɹ ɨɛɦɨɬɤɢ ɜɨɡɛɭɠɞɟɧɢɹ ɝɟɧɟɪɚɬɨɪɨɜ ɬɢɩɚ ɋȼ-
808/130-36ɍ1 ɛɭɞɟɬ ɢɫɩɨɥɶɡɨɜɚɧɚ ɞɜɭɯɝɪɭɩɩɨɜɚɹ ɫɢɫɬɟɦɚ ɧɟɡɚɜɢɫɢɦɨɝɨ 







9.3 ɋɨɫɬɚɜ ɨɛɨɪɭɞɨɜɚɧɢɹ ɫɢɫɬɟɦɵ ɜɨɡɛɭɠɞɟɧɢɹ ɋɌɇ 
 
ȼɵɛɨɪ ɫɢɥɨɜɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɫɢɫɬɟɦɵ ɜɨɡɛɭɠɞɟɧɢɹ ɛɭɞɟɬ ɨɩɪɟɞɟɥɹɬɶɫɹ 
ɩɚɪɚɦɟɬɪɚɦɢ ɜɨɡɛɭɠɞɟɧɢɹ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ ɋȼ-808/130-36ɍ1, ɚ ɬɚɤ ɠɟ ɫ ɭɱɟɬɨɦ 
ɨɩɵɬɚ ɉɨɫɬɚɜɳɢɤɚ ɢ ɬɪɟɛɨɜɚɧɢɣ ɡɚɤɚɡɱɢɤɚ (ɉɪɟɞɩɨɥɚɝɚɟɬɫɹ, ɱɬɨ ɩɨɫɬɚɜɳɢɤɨɦ 
ɛɭɞɟɬ ɁȺɈ «ɉɥɭɬɨɧ»). 
ȼ ɫɨɫɬɚɜ ɨɛɨɪɭɞɨɜɚɧɢɹ ɫɢɫɬɟɦɵ ɜɨɡɛɭɠɞɟɧɢɹ ɝɥɚɜɧɨɝɨ ɝɟɧɟɪɚɬɨɪɚ ɜɯɨɞɹɬ:  
Щɢɬ ɜɨɡɛɭɠɞɟɧɢɹ, ɜɤɥɸɱɚɸɳɢɣ ɜ ɫɟɛɹ: 1) ɫɟɤɰɢɸ ɫɢɥɨɜɭɸ; 2) 
ɬɢɪɢɫɬɨɪɧɭɸ ɫɟɤɰɢɸ; 3) ɫɟɤɰɢɸ ɭɩɪɚɜɥɟɧɢɹ ɢ ɪɟɝɭɥɢɪɨɜɚɧɢɹ(ɋɍɊ-ȽȽ). 
ȼ ɫɨɫɬɚɜ ɨɛɨɪɭɞɨɜɚɧɢɹ ɫɢɫɬɟɦɵ ɜɨɡɛɭɠɞɟɧɢɹ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ 
ɝɟɧɟɪɚɬɨɪɚ ɜɯɨɞɹɬ: 1) ɜɵɩɪɹɦɢɬɟɥɶɧɵɣ ɬɪɚɧɫɮɨɪɦɚɬɨɪ; 2) ɳɢɬ ɜɨɡɛɭɠɞɟɧɢɹ, 
ɜɤɥɸɱɚɸɳɢɣ ɜ ɫɟɛɹ: 1) ɫɢɥɨɜɭɸ ɫɟɤɰɢɸ; 2) ɬɢɪɢɫɬɨɪɧɭɸ ɫɟɤɰɢɸ; 3) ɫɟɤɰɢɸ 
ɭɩɪɚɜɥɟɧɢɹ ɢ ɪɟɝɭɥɢɪɨɜɚɧɢɹ(ɋɍɊ-ȼȽ). 
 
9.4 ɍɫɬɪɨɣɫɬɜɚ ɢ ɪɚɛɨɬɚ ɫɢɫɬɟɦ ɜɨɡɛɭɠɞɟɧɢɹ ɝɥɚɜɧɨɝɨ ɢ 
ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ ɝɟɧɟɪɚɬɨɪɨɜ. 
 
9.4.1 Ɉɩɢɫɚɧɢɟ ɫɢɫɬɟɦɵ ɜɨɡɛɭɠɞɟɧɢɹ ɝɥɚɜɧɨɝɨ ɝɟɧɟɪɚɬɨɪɚ 
 
ȼɨɡɛɭɠɞɟɧɢɟ ɝɥɚɜɧɨɝɨ ɝɟɧɟɪɚɬɨɪɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨ ɫɬɚɬɢɱɟɫɤɨɣ 
ɬɢɪɢɫɬɨɪɧɨɣ ɧɟɡɚɜɢɫɢɦɨɣ ɫɯɟɦɟ ɜɨɡɛɭɠɞɟɧɢɹ. ɋɢɫɬɟɦɚ ɜɨɡɛɭɠɞɟɧɢɹ 
ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɩɥɚɤɚɬɟ №3. 
Ɉɛɦɨɬɤɚ ɪɨɬɨɪɚ ɝɥɚɜɧɨɝɨ ɝɟɧɟɪɚɬɨɪɚ ɱɟɪɟɡ ɬɢɪɢɫɬɨɪɧɵɣ ɜɵɩɪɹɦɢɬɟɥɶ 
ɩɨɥɭɱɚɟɬ ɩɢɬɚɧɢɟ ɨɬ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ ɝɟɧɟɪɚɬɨɪɚ, ɪɚɫɩɨɥɨɠɟɧɧɨɝɨ ɧɚ ɨɞɧɨɦ 
ɜɚɥɭ ɫ ɝɥɚɜɧɵɦ ɝɟɧɟɪɚɬɨɪɨɦ. 
 Ɍɢɪɢɫɬɨɪɧɵɣ ɜɵɩɪɹɦɢɬɟɥɶ ɝɥɚɜɧɨɝɨ ɝɟɧɟɪɚɬɨɪɚ ɜɵɩɨɥɧɟɧ ɫ ɞɜɭɦɹ 
ɝɪɭɩɩɚɦɢ ɬɢɪɢɫɬɨɪɨɜ - ɪɚɛɨɱɟɣ ɢ ɮɨɪɫɢɪɨɜɨɱɧɨɣ, ɜɤɥɸɱɟɧɧɵɦɢ ɩɚɪɚɥɥɟɥɶɧɨ 
ɧɚ ɫɬɨɪɨɧɟ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ. 
 Ɏɨɪɫɢɪɨɜɨɱɧɚɹ ɝɪɭɩɩɚ  ɩɢɬɚɟɬɫɹ ɨɬ ɩɨɥɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɫɬɚɬɨɪɚ 
ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ ɝɟɧɟɪɚɬɨɪɚ, ɪɚɛɨɱɚɹ ɝɪɭɩɩɚ - ɨɬ ɨɬɩɚɟɤ ɨɛɦɨɬɨɤ ɫɬɚɬɨɪɚ 
ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ ɝɟɧɟɪɚɬɨɪɚ. 
  
9.4.2 ɇɚɡɧɚɱɟɧɢɟ ɭɡɥɨɜ ɫɢɫɬɟɦɵ ɜɨɡɛɭɠɞɟɧɢɹ ɝɥɚɜɧɨɝɨ ɝɟɧɟɪɚɬɨɪɚ 
 
9.4.2.1 Ɍɢɪɢɫɬɨɪɧɵɣ ɜɵɩɪɹɦɢɬɟɥɶ 
 
Ɋɚɛɨɱɚɹ ɢ ɮɨɪɫɢɪɨɜɨɱɧɚɹ ɝɪɭɩɩɵ ɬɢɪɢɫɬɨɪɧɨɝɨ ɜɵɩɪɹɦɢɬɟɥɹ ɜɵɩɨɥɧɟɧɵ 
ɩɨ ɬɪɟɯɮɚɡɧɨɣ ɦɨɫɬɨɜɨɣ ɩɨɥɧɨɫɬɶɸ ɭɩɪɚɜɥɹɟɦɨɣ ɫɯɟɦɟ. 
Ɋɚɛɨɱɚɹ ɝɪɭɩɩɚ ɬɢɪɢɫɬɨɪɧɨɝɨ ɜɵɩɪɹɦɢɬɟɥɹ ɫɨɫɬɨɢɬ ɢɡ ɱɟɬɵɪɟɯ ɦɨɫɬɨɜ, 
ɫɨɟɞɢɧɟɧɧɵɯ ɩɚɪɚɥɥɟɥɶɧɨ ɩɨ ɩɟɪɟɦɟɧɧɨɦɭ ɢ ɩɨɫɬɨɹɧɧɨɦɭ ɬɨɤɭ. 
Ʉɚɠɞɵɣ ɟɞɢɧɢɱɧɵɣ ɫɢɥɨɜɨɣ ɦɨɫɬ ɫɨɞɟɪɠɢɬ ɲɟɫɬɶ ɬɢɪɢɫɬɨɪɧɵɯ ɩɥɟɱ. 
Ʉɚɠɞɨɟ ɩɥɟɱɨ ɦɨɫɬɚ ɫɨɞɟɪɠɢɬ ɬɢɪɢɫɬɨɪ, ɛɵɫɬɪɨɞɟɣɫɬɜɭɸɳɢɣ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶ. 
ȼ ɮɚɡɭ ɤɚɠɞɨɝɨ ɦɨɫɬɚ ɜɤɥɸɱɟɧ ɞɚɬɱɢɤ ɬɨɤɚ. 
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Ɏɨɪɫɢɪɨɜɨɱɧɚɹ ɝɪɭɩɩɚ ɬɢɪɢɫɬɨɪɧɨɝɨ ɜɵɩɪɹɦɢɬɟɥɹ ɫɨɫɬɨɢɬ ɢɡ ɱɟɬɵɪɟɯ 
ɦɨɫɬɨɜ ɫɨɟɞɢɧɟɧɧɵɯ ɩɚɪɚɥɥɟɥɶɧɨ ɩɨ ɩɟɪɟɦɟɧɧɨɦɭ ɢ ɩɨɫɬɨɹɧɧɨɦɭ ɬɨɤɭ. 
Ʉɚɠɞɵɣ ɟɞɢɧɢɱɧɵɣ ɫɢɥɨɜɨɣ ɦɨɫɬ ɫɨɞɟɪɠɢɬ ɲɟɫɬɶ ɬɢɪɢɫɬɨɪɧɵɯ ɩɥɟɱ. 
Ʉɚɠɞɨɟ ɩɥɟɱɨ ɦɨɫɬɚ ɫɨɞɟɪɠɢɬ ɬɢɪɢɫɬɨɪ, ɛɵɫɬɪɨɞɟɣɫɬɜɭɸɳɢɣ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶ. 
ȼ ɮɚɡɭ ɤɚɠɞɨɝɨ ɦɨɫɬɚ ɜɤɥɸɱɟɧ ɞɚɬɱɢɤ ɬɨɤɚ. 
Ʉɚɠɞɵɣ ɬɢɪɢɫɬɨɪ ɨɛɟɢɯ ɝɪɭɩɩ ɩɨɥɭɱɚɟɬ ɭɩɪɚɜɥɹɸɳɢɟ ɢɦɩɭɥɶɫɵ ɱɟɪɟɡ 
ɛɥɨɤ ɭɫɬɪɨɣɫɬɜɚ ɜɵɯɨɞɧɨɝɨ. Ȼɥɨɤ ɭɫɬɪɨɣɫɬɜɚ ɜɵɯɨɞɧɨɝɨ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ 
ɢɦɩɭɥɶɫɧɵɣ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɞɥɹ ɩɟɪɟɞɚɱɢ ɢɦɩɭɥɶɫɚ ɭɩɪɚɜɥɟɧɢɹ ɧɚ ɬɢɪɢɫɬɨɪ ɨɬ 
ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ. 
Ɉɯɥɚɠɞɟɧɢɟ ɬɢɪɢɫɬɨɪɨɜ ɜɵɩɪɹɦɢɬɟɥɹ - ɩɪɢɧɭɞɢɬɟɥɶɧɨɟ ɜɨɡɞɭɲɧɨɟ. 
Ʉɨɧɬɪɨɥɶ (ɤɨɫɜɟɧɧɵɣ) ɬɟɩɥɨɜɨɝɨ ɫɨɫɬɨɹɧɢɹ ɬɢɪɢɫɬɨɪɨɜ ɜɵɩɨɥɧɹɟɬɫɹ ɞɚɬɱɢɤɚɦɢ 
ɬɟɦɩɟɪɚɬɭɪɵ, ɭɫɬɚɧɨɜɥɟɧɧɵɦɢ ɧɚ ɜɯɨɞɟ ɢ ɜɵɯɨɞɟ ɨɯɥɚɠɞɚɸɳɟɝɨ ɜɨɡɞɭɯɚ 
ɦɨɫɬɨɜ. 
ȼɵɩɪɹɦɢɬɟɥɶ ɨɛɟɫɩɟɱɢɜɚɟɬ ɜɫɟ ɪɟɠɢɦɵ ɪɚɛɨɬɵ ɫɢɫɬɟɦɵ ɜɨɡɛɭɠɞɟɧɢɹ ɛɟɡ 
ɨɝɪɚɧɢɱɟɧɢɣ, ɜɤɥɸɱɚɹ ɮɨɪɫɢɪɨɜɤɭ ɩɪɢ ɨɬɤɚɡɟ ɨɞɧɨɝɨ (ɥɸɛɨɝɨ) ɦɨɫɬɚ ɜ ɨɞɧɨɣ 
ɢɥɢ ɜ ɨɛɟɢɯ ɨɞɧɨɜɪɟɦɟɧɧɨ ɝɪɭɩɩɚɯ. 
ɉɪɢ ɨɬɤɚɡɟ ɮɨɪɫɢɪɨɜɨɱɧɨɣ ɝɪɭɩɩɵ ɪɚɛɨɱɚɹ ɝɪɭɩɩɚ ɫ ɩɨɥɧɵɦ ɱɢɫɥɨɦ 
ɦɨɫɬɨɜ ɨɛɟɫɩɟɱɢɜɚɟɬ ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɫɢɫɬɟɦɵ ɜɨɡɛɭɠɞɟɧɢɹ ɧɚ ɭɪɨɜɧɟ ɫ 
ɡɚɩɪɟɬɨɦ ɮɨɪɫɢɪɨɜɤɢ. 
ɉɪɢ ɨɬɤɚɡɟ ɪɚɛɨɱɟɣ ɝɪɭɩɩɵ ɮɨɪɫɢɪɨɜɨɱɧɚɹ ɝɪɭɩɩɚ ɫ ɩɨɥɧɵɦ ɱɢɫɥɨɦ 
ɦɨɫɬɨɜ ɨɛɟɫɩɟɱɢɜɚɟɬ ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ ɧɚ ɭɪɨɜɧɟ ɢ 
ɮɨɪɫɢɪɨɜɤɭ ɜɨɡɛɭɠɞɟɧɢɹ ɧɚ ɭɪɨɜɧɟ. 
ɉɪɢ ɨɬɤɚɡɟ ɪɚɛɨɱɟɣ ɝɪɭɩɩɵ ɮɨɪɫɢɪɨɜɨɱɧɚɹ ɝɪɭɩɩɚ ɛɟɡ ɨɞɧɨɝɨ ɦɨɫɬɚ 
ɨɛɟɫɩɟɱɢɜɚɟɬ ɬɨɤ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ ɧɚ ɭɪɨɜɧɟ ɫ ɡɚɩɪɟɬɨɦ ɮɨɪɫɢɪɨɜɤɢ. 
ȼ ɫɥɭɱɚɟ ɟɫɥɢ ɜ ɪɚɛɨɱɟɣ ɝɪɭɩɩɟ ɜɵɲɥɢ ɞɜɚ ɦɨɫɬɚ, ɚ ɮɨɪɫɢɪɨɜɨɱɧɚɹ ɫ 
ɩɨɥɧɵɦ ɱɢɫɥɨɦ ɦɨɫɬɨɜ, ɪɚɛɨɱɚɹ ɝɪɭɩɩɚ ɜɵɜɨɞɢɬɫɹ ɢɡ ɪɚɛɨɬɵ, ɜɵɩɨɥɧɹɟɬɫɹ 
ɩɟɪɟɯɨɞ ɧɚ ɪɚɛɨɬɭ ɫ ɨɞɧɨɣ ɮɨɪɫɢɪɨɜɨɱɧɨɣ ɝɪɭɩɩɨɣ. 
ȼ ɫɥɭɱɚɟ ɟɫɥɢ ɜ ɮɨɪɫɢɪɨɜɨɱɧɨɣ ɝɪɭɩɩɟ ɜɵɲɥɢ ɞɜɚ ɦɨɫɬɚ, ɚ ɪɚɛɨɱɚɹ ɫ 
ɩɨɥɧɵɦ ɱɢɫɥɨɦ ɦɨɫɬɨɜ, ɮɨɪɫɢɪɨɜɨɱɧɚɹ ɝɪɭɩɩɚ ɜɵɜɨɞɢɬɫɹ ɢɡ ɪɚɛɨɬɵ, 
ɜɵɩɨɥɧɹɟɬɫɹ ɩɟɪɟɯɨɞ ɧɚ ɪɚɛɨɬɭ ɫ ɨɞɧɨɣ ɪɚɛɨɱɟɣ ɝɪɭɩɩɨɣ. 
ɉɪɢ ɨɬɤɚɡɟ ɞɜɭɯ (ɥɸɛɵɯ) ɦɨɫɬɨɜ ɩɪɢ ɪɚɛɨɬɟ ɧɚ ɨɞɧɨɣ ɪɚɛɨɱɟɣ ɝɪɭɩɩɟ 
ɩɪɨɢɡɜɨɞɢɬɫɹ ɚɜɚɪɢɣɧɨɟ ɝɚɲɟɧɢɟ ɩɨɥɹ ɪɨɬɨɪɚ ɝɥɚɜɧɨɝɨ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ 
ɝɟɧɟɪɚɬɨɪɨɜ ɨɬɤɥɸɱɟɧɢɟɦ ɚɜɬɨɦɚɬɚ ɝɚɲɟɧɢɹ ɩɨɥɹ (ɭɫɬɚɧɨɜɥɟɧ ɜ ɫɢɥɨɜɨɣ 
ɫɟɤɰɢɢ ɲɢɬɚ ɜɨɡɛɭɠɞɟɧɢɹ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ ɝɟɧɟɪɚɬɨɪɚ). 
ɉɪɢ ɨɬɤɚɡɟ ɞɜɭɯ (ɥɸɛɵɯ) ɦɨɫɬɨɜ ɩɪɢ ɪɚɛɨɬɟ ɧɚ ɨɞɧɨɣ ɮɨɪɫɢɪɨɜɨɱɧɨɣ 
ɝɪɭɩɩɟ ɩɪɨɢɡɜɨɞɢɬɫɹ ɚɜɚɪɢɣɧɨɟ ɝɚɲɟɧɢɟ ɩɨɥɹ ɪɨɬɨɪɚ ɝɥɚɜɧɨɝɨ ɢ 
ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ ɝɟɧɟɪɚɬɨɪɨɜ ɨɬɤɥɸɱɟɧɢɟɦ ɚɜɬɨɦɚɬɚ ɝɚɲɟɧɢɹ ɩɨɥɹ. 
ȼɵɜɨɞ ɢɡ ɪɚɛɨɬɵ ɬɢɪɢɫɬɨɪɧɨɝɨ ɦɨɫɬɚ ɢɥɢ ɜɫɟɣ ɝɪɭɩɩɵ ɜɵɩɨɥɧɹɟɬɫɹ 
ɫɴɟɦɨɦ ɢɦɩɭɥɶɫɨɜ ɫ ɬɢɪɢɫɬɨɪɨɜ. 
Ɉɛɟ ɝɪɭɩɩɵ ɬɢɪɢɫɬɨɪɧɨɝɨ ɜɵɩɪɹɦɢɬɟɥɹ ɭɫɬɚɧɨɜɥɟɧɵ ɜ ɬɢɪɢɫɬɨɪɧɨɣ 







9.4.2.2 ɋɟɤɰɢɹ ɭɩɪɚɜɥɟɧɢɹ ɢ ɪɟɝɭɥɢɪɨɜɚɧɢɹ 
 
Ɋɟɝɭɥɢɪɨɜɚɧɢɟ ɜɵɩɪɹɦɥɟɧɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɨɛɦɨɬɤɟ ɜɨɡɛɭɠɞɟɧɢɹ 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɡɚ ɫɱɟɬ ɢɡɦɟɧɟɧɢɹ ɭɝɥɚ ɭɩɪɚɜɥɟɧɢɹ ɬɢɪɢɫɬɨɪɚɦɢ ɩɨɞ ɞɟɣɫɬɜɢɟɦ 
ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ ɢ ɪɟɝɭɥɢɪɨɜɚɧɢɹ. ɋɢɫɬɟɦɚ ɭɩɪɚɜɥɟɧɢɹ ɢ ɪɟɝɭɥɢɪɨɜɚɧɢɹ 
ɪɚɫɩɨɥɨɠɟɧɚ ɜ ɫɟɤɰɢɢ ɭɩɪɚɜɥɟɧɢɹ ɢ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɳɢɬɚ ɜɨɡɛɭɠɞɟɧɢɹ. 
ɋɢɫɬɟɦɚ ɭɩɪɚɜɥɟɧɢɹ ɢ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫɨɫɬɨɢɬ ɢɡ ɞɜɭɯ ɧɟɡɚɜɢɫɢɦɵɯ 
ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɯ ɤɚɧɚɥɨɜ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ȺɊȼ1-ȽȽ, ȺɊȼ2-ȽȽ ɢ ɩɚɧɟɥɢ 
ɭɩɪɚɜɥɟɧɢɹ ɫ ɫɟɧɫɨɪɧɵɦ ɞɢɫɩɥɟɟɦ. Ʉɚɠɞɵɣ ɤɚɧɚɥ ɫɨɞɟɪɠɢɬ ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ 
ɪɟɝɭɥɹɬɨɪ ɜɨɡɛɭɠɞɟɧɢɹ ɢ ɫɢɫɬɟɦɭ ɢɦɩɭɥɶɫɧɨ-ɮɚɡɨɜɨɝɨ ɭɩɪɚɜɥɟɧɢɹ. 
ɇɨɪɦɚɥɶɧɨ ɤɚɠɞɵɣ ɤɚɧɚɥ ɪɚɛɨɬɚɟɬ ɤɚɤ ɪɟɝɭɥɹɬɨɪ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɜɵɜɨɞɚɯ 
ɝɟɧɟɪɚɬɨɪɚ ɜ ɚɜɬɨɦɚɬɢɱɟɫɤɨɦ ɪɟɠɢɦɟ. ȼ ɫɥɭɱɚɟ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɥɸɛɨɣ ɤɚɧɚɥ 
ɦɨɠɧɨ ɩɟɪɟɜɟɫɬɢ ɜ ɪɟɠɢɦ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɬɨɤɚ ɜɨɡɛɭɠɞɟɧɢɹ. 
Ʉɚɠɞɵɣ ɤɚɧɚɥ ɨɫɧɚɳɟɧ ɫɨɛɫɬɜɟɧɧɨɣ ɚɜɬɨɧɨɦɧɨɣ ɫɢɫɬɟɦɨɣ 
ɷɥɟɤɬɪɨɩɢɬɚɧɢɹ, ɪɚɛɨɬɚɸɳɟɣ ɤɚɤ ɨɬ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɫɢɫɬɟɦɵ ɜɨɡɛɭɠɞɟɧɢɹ 
(ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ), ɬɚɤ ɢ ɨɬ ɫɬɚɧɰɢɨɧɧɨɣ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ 
(ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ). 
Ⱥɤɬɢɜɧɵɦ ɦɨɠɟɬ ɛɵɬɶ ɥɸɛɨɣ ɤɚɧɚɥ. ɉɚɫɫɢɜɧɵɣ ɤɚɧɚɥ ɪɚɛɨɬɚɟɬ ɜɨ ɜɫɟɯ 
ɪɟɠɢɦɚɯ ɤɚɤ ɫɥɟɞɹɳɢɣ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɩɥɚɜɧɨɝɨ ɩɟɪɟɯɨɞɚ ɩɪɢ ɩɟɪɟɤɥɸɱɟɧɢɢ 
ɤɚɧɚɥɨɜ ɫ ɫɨɯɪɚɧɟɧɢɟɦ ɪɚɛɨɱɟɣ ɬɨɱɤɢ ɜɨɡɛɭɠɞɟɧɢɹ ɝɟɧɟɪɚɬɨɪɚ. 
Ʉɚɧɚɥ, ɧɚɯɨɞɹɳɢɣɫɹ ɜ ɪɟɡɟɪɜɟ, ɤɨɧɬɪɨɥɢɪɭɟɬ ɢɫɩɪɚɜɧɨɫɬɶ ɚɤɬɢɜɧɨɝɨ 
ɪɟɝɭɥɹɬɨɪɚ. ɉɪɢ ɷɬɨɦ ɤɚɠɞɵɣ ɪɟɝɭɥɹɬɨɪ ɜɵɩɨɥɧɹɟɬ ɩɪɨɝɪɚɦɦɭ 
ɫɚɦɨɬɟɫɬɢɪɨɜɚɧɢɹ. 
ɉɟɪɟɤɥɸɱɟɧɢɟ ɧɚ ɪɟɡɟɪɜɧɵɣ ɤɚɧɚɥ ɩɪɨɢɡɜɨɞɢɬɫɹ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɩɪɢ 
ɨɬɤɚɡɟ ɪɚɛɨɬɚɸɳɟɝɨ ɤɚɧɚɥɚ, ɚ ɬɚɤɠɟ ɜɪɭɱɧɭɸ ɩɨ ɤɨɦɚɧɞɚɦ ɨɩɟɪɚɬɨɪɚ ɢɥɢ 
ɜɪɭɱɧɭɸ ɫ ɩɚɧɟɥɢ ɦɟɫɬɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ. 
Ʉɚɠɞɵɣ ɢɡ ɤɚɧɚɥɨɜ ɫɧɚɛɠɟɧ ɫɨɛɫɬɜɟɧɧɨɣ ɩɪɨɝɪɚɦɦɧɨ-ɪɟɚɥɢɡɨɜɚɧɧɨɣ 
ɫɢɫɬɟɦɨɣ ɢɦɩɭɥɶɫɧɨ-ɮɚɡɨɜɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɬɢɪɢɫɬɨɪɚɦɢ ɪɚɛɨɱɟɣ ɢ 
ɮɨɪɫɢɪɨɜɨɱɧɨɣ ɝɪɭɩɩ (ɨɞɢɧ ɝɟɧɟɪɢɪɭɟɬ ɢɦɩɭɥɶɫɵ, ɞɪɭɝɨɣ ɧɚɯɨɞɢɬɫɹ ɜ 
"ɝɨɪɹɱɟɦ ɪɟɡɟɪɜɟ"). ɋɢɫɬɟɦɚ ɢɦɩɭɥɶɫɧɨ-ɮɚɡɨɜɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɮɨɪɦɢɪɭɟɬ 
ɭɩɪɚɜɥɹɸɳɢɟ ɢɦɩɭɥɶɫɵ ɫ ɬɪɟɛɭɟɦɵɦɢ ɩɚɪɚɦɟɬɪɚɦɢ ɢ ɮɚɡɨɣ ɨɬɧɨɫɢɬɟɥɶɧɨ 
ɧɚɩɪɹɠɟɧɢɹ ɩɢɬɚɧɢɹ ɬɢɪɢɫɬɨɪɧɨɝɨ ɜɵɩɪɹɦɢɬɟɥɹ (ɭɝɨɥ ɪɟɝɭɥɢɪɨɜɚɧɢɹ). 
ɋɮɨɪɦɢɪɨɜɚɧɧɵɟ ɪɟɝɭɥɹɬɨɪɨɦ ɢɦɩɭɥɶɫɵ ɩɪɨɯɨɞɹɬ ɱɟɪɟɡ ɭɫɬɪɨɣɫɬɜɨ 
ɷɥɟɤɬɪɨɧɧɨɝɨ ɞɟɥɟɧɢɹ ɬɨɤɨɜ ɬɢɪɢɫɬɨɪɨɜ, ɭɫɢɥɢɜɚɸɬɫɹ ɩɨ ɦɨɳɧɨɫɬɢ ɢ ɩɨɞɚɸɬɫɹ 
ɧɚ ɢɦɩɭɥɶɫɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ, ɭɫɬɚɧɨɜɥɟɧɧɵɟ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜɛɥɢɡɢ 
ɬɢɪɢɫɬɨɪɨɜ. 
ɇɚɫɬɪɨɣɤɚ ɜɡɚɢɦɧɵɯ ɭɝɥɨɜ ɭɩɪɚɜɥɟɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɧɚɫɬɪɨɣɤɨɣ 
ɥɢɧɟɣɧɨɫɬɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɭɩɪɚɜɥɟɧɢɹ ɩɪɢ ɫɨɜɦɟɫɬɧɨɣ ɪɚɛɨɬɟ ɨɛɟɢɯ ɝɪɭɩɩ 
ɬɢɪɢɫɬɨɪɧɨɝɨ ɜɵɩɪɹɦɢɬɟɥɹ. 
Ɋɟɠɢɦ ɮɨɪɫɢɪɨɜɚɧɢɹ ɜɨɡɛɭɠɞɟɧɢɹ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɩɪɢ ɩɨɥɧɨɦ ɨɬɤɪɵɬɢɢ 
ɬɢɪɢɫɬɨɪɨɜ.  
Ɋɚɡɜɨɡɛɭɠɞɟɧɢɟ ɢ ɝɚɲɟɧɢɟ ɩɨɥɹ ɪɨɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɩɪɨɢɫɯɨɞɹɬ ɩɪɢ 




ɋɟɤɰɢɹ ɭɩɪɚɜɥɟɧɢɹ ɢ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɨɫɧɚɳɟɧɚ ɨɛɳɢɦ ɞɥɹ ɞɜɭɯ ɤɚɧɚɥɨɜ 
ɩɭɥɶɬɨɦ ɦɟɫɬɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɫ ɜɫɬɪɚɢɜɚɟɦɵɦ ɩɪɨɦɵɲɥɟɧɧɵɦ ɤɨɦɩɶɸɬɟɪɨɦ ɢ 
ɫɟɧɫɨɪɧɵɦ ɞɢɫɩɥɟɟɦ. 
ɉɭɥɶɬ ɦɟɫɬɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɜɵɩɨɥɧɹɟɬ ɫɥɟɞɭɸɳɢɟ ɮɭɧɤɰɢɢ: 
 ɨɬɨɛɪɚɠɟɧɢɟ ɧɚ ɷɤɪɚɧɟ ɞɢɫɩɥɟɹ ɬɟɤɭɳɢɯ ɡɧɚɱɟɧɢɣ ɬɨɤɨɜ ɬɢɪɢɫɬɨɪɨɜ: 
 ɨɬɨɛɪɚɠɟɧɢɟ ɧɚ ɷɤɪɚɧɟ ɞɢɫɩɥɟɹ ɩɚɪɚɦɟɬɪɨɜ ɜɨɡɛɭɠɞɟɧɢɹ; 
 ɨɬɨɛɪɚɠɟɧɢɟ ɧɚ ɷɤɪɚɧɟ ɞɢɫɩɥɟɹ ɫɨɫɬɨɹɧɢɹ ɝɟɧɟɪɚɬɨɪɚ; 
 ɯɪɚɧɟɧɢɟ ɢɧɮɨɪɦɚɰɢɢ ɨ ɧɟɢɫɩɪɚɜɧɨɫɬɹɯ ɜ ɫɢɫɬɟɦɟ ɜɨɡɛɭɠɞɟɧɢɹ ɢ ɨ 
ɫɪɚɛɚɬɵɜɚɧɢɢ ɡɚɳɢɬ ɫ ɭɤɚɡɚɧɢɟɦ ɜɪɟɦɟɧɢ ɢ ɞɚɬɵ ɢɯ ɜɨɡɧɢɤɧɨɜɟɧɢɹ. 
Ʉɚɠɞɵɣ ɢɡ ɞɜɭɯ ɧɟɡɚɜɢɫɢɦɵɯ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɯ ɤɚɧɚɥɨɜ ɪɟɝɭɥɢɪɨɜɚɧɢɹ 
ȺɊȼ1-ȽȽ ɢ ȺɊȼ2-ȽȽ ɜɵɩɨɥɧɹɟɬ ɫɥɟɞɭɸɳɢɟ ɮɭɧɤɰɢɢ: 
 ɮɨɪɦɢɪɨɜɚɧɢɟ ɬɟɤɫɬɨɜɵɯ ɫɨɨɛɳɟɧɢɣ ɨ ɧɟɢɫɩɪɚɜɧɨɫɬɹɯ ɜ ɫɢɫɬɟɦɟ 
ɜɨɡɛɭɠɞɟɧɢɹ; 
 ɤɨɧɬɪɨɥɶ ɢɫɩɪɚɜɧɨɫɬɢ ɬɢɪɢɫɬɨɪɧɨɝɨ ɜɵɩɪɹɦɢɬɟɥɹ; 
 ɤɨɧɬɪɨɥɶ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬ ɫɢɫɬɟɦɵ ɜɨɡɛɭɠɞɟɧɢɹ ɢ ɚɝɪɟɝɚɬɚ; 
 ɞɢɚɝɧɨɫɬɢɤɚ ɫɨɫɬɨɹɧɢɹ ɨɛɨɪɭɞɨɜɚɧɢɹ ɫɢɫɬɟɦɵ ɜɨɡɛɭɠɞɟɧɢɹ: 
 ɤɨɧɬɪɨɥɶ    ɢɫɩɪɚɜɧɨɫɬɢ    ɢɫɬɨɱɧɢɤɨɜ    ɩɢɬɚɧɢɹ    ɢ    ɫɨɫɬɨɹɧɢɹ 
ɚɜɬɨɦɚɬɢɱɟɫɤɢɯ ɜɵɤɥɸɱɚɬɟɥɟɣ; 
 ɩɪɢɟɦ ɜɧɟɲɧɢɯ ɪɟɥɟɣɧɵɯ ɫɢɝɧɚɥɨɜ; 
 ɮɨɪɦɢɪɨɜɚɧɢɟ ɜɧɟɲɧɢɯ ɪɟɥɟɣɧɵɯ ɫɢɝɧɚɥɨɜ ɨ ɫɨɫɬɨɹɧɢɢ ɫɢɫɬɟɦɵ 
ɜɨɡɛɭɠɞɟɧɢɹ. 
  
9.4.3 Ɉɩɢɫɚɧɢɟ ɫɢɫɬɟɦɵ ɜɨɡɛɭɠɞɟɧɢɹ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ ɝɟɧɟɪɚɬɨɪɚ  
 
ɋɢɫɬɟɦɚ ɜɨɡɛɭɠɞɟɧɢɹ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ ɝɟɧɟɪɚɬɨɪɚ ɜɵɩɨɥɧɟɧɚ ɩɨ ɫɯɟɦɟ 
ɫɚɦɨɜɨɡɛɭɠɞɟɧɢɹ ɫ ɩɢɬɚɧɢɟɦ ɬɢɪɢɫɬɨɪɧɨɝɨ ɜɵɩɪɹɦɢɬɟɥɹ ɨɬ ɨɬɩɚɟɤ ɫɬɚɬɨɪɚ 
ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ ɝɟɧɟɪɚɬɨɪɚ ɱɟɪɟɡ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɜɵɩɪɹɦɢɬɟɥɶɧɵɣ. ɋɯɟɦɚ 
ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɩɥɚɤɚɬɟ №4. 
 
9.4.4 ɇɚɡɧɚɱɟɧɢɟ ɭɡɥɨɜ ɫɢɫɬɟɦɵ ɜɨɡɛɭɠɞɟɧɢɹ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ 
ɝɟɧɟɪɚɬɨɪɚ  
 
9.4.4.1 ȼɵɩɪɹɦɢɬɟɥɶɧɵɣ ɬɪɚɧɫɮɨɪɦɚɬɨɪ 
 
ȼɵɩɪɹɦɢɬɟɥɶɧɵɣ ɬɪɚɧɫɮɨɪɦɚɬɨɪ - ɬɪɟɯɮɚɡɧɵɣ, ɩɟɪɜɢɱɧɚɹ ɨɛɦɨɬɤɚ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɩɨɞɤɥɸɱɟɧɚ ɧɚ ɨɬɩɚɣɤɭ ɫɬɚɬɨɪɚ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ ɝɟɧɟɪɚɬɨɪɚ. 
ȼɬɨɪɢɱɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɨɛɟɫɩɟɱɢɜɚɟɬ ɬɪɟɛɭɟɦɵɣ ɭɪɨɜɟɧɶ 
ɧɚɩɪɹɠɟɧɢɢ ɜɨɡɛɭɠɞɟɧɢɹ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ ɝɟɧɟɪɚɬɨɪɚ ɩɪɢ ɮɨɪɫɢɪɨɜɤɟ. 









9.4.4.2 Ɍɢɪɢɫɬɨɪɧɵɣ ɜɵɩɪɹɦɢɬɟɥɶ 
 
ȼɵɩɪɹɦɥɟɧɢɟ ɬɨɤɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɬɢɪɢɫɬɨɪɧɵɦ ɜɵɩɪɹɦɢɬɟɥɟɦ, 
ɜɵɩɨɥɧɟɧɧɵɦ ɩɨ ɬɪɟɯɮɚɡɧɨɣ ɦɨɫɬɨɜɨɣ ɩɨɥɧɨɫɬɶɸ ɭɩɪɚɜɥɹɟɦɨɣ ɫɯɟɦɟ. 
Ɍɢɪɢɫɬɨɪɧɵɣ ɜɵɩɪɹɦɢɬɟɥɶ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ ɝɟɧɟɪɚɬɨɪɚ ɫɨɞɟɪɠɢɬ ɞɜɚ 
ɬɪɟɯɮɚɡɧɵɯ ɩɨɥɧɨɫɬɶɸ ɭɩɪɚɜɥɹɟɦɵɯ ɦɨɫɬɚ. Ɉɛɚ ɦɨɫɬɚ ɜɤɥɸɱɟɧɵ ɩɚɪɚɥɥɟɥɶɧɨ 
ɤɚɤ ɧɚ ɫɬɨɪɨɧɟ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ, ɬɚɤ ɢ ɧɚ ɫɬɨɪɨɧɟ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ. Ʉɚɠɞɵɣ 
ɦɨɫɬ ɢɦɟɟɬ ɪɚɡɴɟɞɢɧɢɬɟɥɢ ɧɚ ɫɬɨɪɨɧɟ ɩɨɫɬɨɹɧɧɨɝɨ ɢ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɨɜ.  
Ʉɚɠɞɵɣ ɟɞɢɧɢɱɧɵɣ ɫɢɥɨɜɨɣ ɦɨɫɬ ɫɨɞɟɪɠɢɬ ɲɟɫɬɶ ɬɢɪɢɫɬɨɪɧɵɯ ɩɥɟɱ. 
Ʉɚɠɞɵɣ ɩɥɟɱɨ ɦɨɫɬɚ ɫɨɞɟɪɠɢɬ ɬɢɪɢɫɬɨɪ, ɛɵɫɬɪɨɞɟɣɫɬɜɭɸɳɢɣ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶ. 
Ʉɚɠɞɵɣ ɬɢɪɢɫɬɨɪ ɩɨɥɭɱɚɟɬ ɭɩɪɚɜɥɹɸɳɢɟ ɢɦɩɭɥɶɫɵ ɱɟɪɟɡ ɛɥɨɤ 
ɭɫɬɪɨɣɫɬɜɚ ɜɵɯɨɞɧɨɝɨ. Ȼɥɨɤ ɭɫɬɪɨɣɫɬɜɚ ɜɵɯɨɞɧɨɝɨ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ 
ɢɦɩɭɥɶɫɧɵɣ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɞɥɹ ɩɟɪɟɞɚɱɢ ɢɦɩɭɥɶɫɚ ɭɩɪɚɜɥɟɧɢɹ ɧɚ ɬɢɪɢɫɬɨɪ ɨɬ 
ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ. 
ȼɵɩɪɹɦɢɬɟɥɶ ɨɛɟɫɩɟɱɢɜɚɟɬ ɜɫɟ ɪɟɠɢɦɵ ɪɚɛɨɬɵ ɫɢɫɬɟɦɵ ɜɨɡɛɭɠɞɟɧɢɹ ɛɟɡ 
ɨɝɪɚɧɢɱɟɧɢɣ ɩɪɢ ɨɬɤɚɡɟ ɨɞɧɨɝɨ (ɥɸɛɨɝɨ) ɢɡ ɤɚɧɚɥɨɜ. ɉɪɢ ɨɬɤɚɡɟ ɨɛɨɢɯ ɤɚɧɚɥɨɜ 
ɩɪɨɢɡɜɨɞɢɬɫɹ ɝɚɲɟɧɢɟ ɩɨɥɹ ɪɨɬɨɪɚ ɚɜɬɨɦɚɬɨɦ ɝɚɲɟɧɢɹ ɩɨɥɹ. 
Ɉɯɥɚɠɞɟɧɢɟ ɬɢɪɢɫɬɨɪɨɜ ɜɵɩɪɹɦɢɬɟɥɹ - ɜɨɡɞɭɲɧɨɟ. Ʉɨɧɬɪɨɥɶ ɬɟɩɥɨɜɨɝɨ 
ɫɨɫɬɨɹɧɢɹ ɬɢɪɢɫɬɨɪɚ ɜɵɩɨɥɧɹɟɬɫɹ ɬɟɩɥɨɜɵɦɢ ɩɪɟɞɨɯɪɚɧɢɬɟɥɹɦɢ 
ɭɫɬɚɧɨɜɥɟɧɧɵɦɢ ɧɚ ɨɯɥɚɞɢɬɟɥɹɯ ɬɢɪɢɫɬɨɪɨɜ. 
Ɍɢɪɢɫɬɨɪɧɵɣ ɜɵɩɪɹɦɢɬɟɥɶ ɜɫɬɪɨɟɧ ɜ ɬɢɪɢɫɬɨɪɧɭɸ ɫɟɤɰɢɸ ȼȽ ɳɢɬɚ 
ɜɨɡɛɭɠɞɟɧɢɹ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ ɝɟɧɟɪɚɬɨɪɚ. 
 
9.4.4.3 ɋɟɤɰɢɹ ɭɩɪɚɜɥɟɧɢɹ ɢ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ 
ɝɟɧɟɪɚɬɨɪɚ  
 
Ɋɟɝɭɥɢɪɨɜɚɧɢɟ ɜɵɩɪɹɦɥɟɧɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɨɛɦɨɬɤɟ ɜɨɡɛɭɠɞɟɧɢɹ 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɡɚ ɫɱɟɬ ɢɡɦɟɧɟɧɢɹ ɭɝɥɚ ɭɩɪɚɜɥɟɧɢɹ ɬɢɪɢɫɬɨɪɚɦɢ ɩɨɞ ɞɟɣɫɬɜɢɟɦ 
ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ ɢ ɪɟɝɭɥɢɪɨɜɚɧɢɹ. ɋɢɫɬɟɦɚ ɭɩɪɚɜɥɟɧɢɹ ɢ ɪɟɝɭɥɢɪɨɜɚɧɢɹ 
ɪɚɫɩɨɥɨɠɟɧɚ ɜ ɫɟɤɰɢɢ ɭɩɪɚɜɥɟɧɢɹ ɢ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɳɢɬɚ ɜɨɡɛɭɠɞɟɧɢɹ. 
ɋɢɫɬɟɦɚ ɭɩɪɚɜɥɟɧɢɹ ɢ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫɨɫɬɨɢɬ ɢɡ ɞɜɭɯ ɧɟɡɚɜɢɫɢɦɵɯ 
ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɯ ɤɚɧɚɥɨɜ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ȺɊȼ1-ȼȽ, ȺɊȼ2-ȼȽ ɢ ɩɚɧɟɥɢ 
ɭɩɪɚɜɥɟɧɢɹ ɫ ɫɟɧɫɨɪɧɵɦ ɞɢɫɩɥɟɟɦ. Ʉɚɠɞɵɣ ɦɨɫɬ ɬɢɪɢɫɬɨɪɧɨɝɨ ɜɵɩɪɹɦɢɬɟɥɹ 
ɢɦɟɟɬ ɫɜɨɣ ɤɚɧɚɥ ɪɟɝɭɥɹɬɨɪɚ ɜɨɡɛɭɠɞɟɧɢɹ ɢ ɫɜɨɣ ɮɨɪɦɢɪɨɜɚɬɟɥɶ ɢɦɩɭɥɶɫɨɜ. 
Ʉɚɠɞɵɣ ɤɚɧɚɥ ɫɨɞɟɪɠɢɬ ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ ɪɟɝɭɥɹɬɨɪ ɜɨɡɛɭɠɞɟɧɢɹ ɢ ɫɢɫɬɟɦɭ 
ɢɦɩɭɥɶɫɧɨ-ɮɚɡɨɜɨɝɨ ɭɩɪɚɜɥɟɧɢɹ. 
Ʉɚɧɚɥ ȺɊȼ1-ȼȽ ɫ ɬɢɪɢɫɬɨɪɧɵɦ ɦɨɫɬɨɦ ɨɛɪɚɡɭɸɬ ɚɜɬɨɧɨɦɧɵɣ 
ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶɧɨ-ɪɟɝɭɥɢɪɭɸɳɢɣ ɤɚɧɚɥ ɢ ɤɚɧɚɥ ȺɊȼ2-ȼȽ ɫ ɬɢɪɢɫɬɨɪɧɵɦ 
ɦɨɫɬɨɦ ɨɛɪɚɡɭɸɬ ɚɜɬɨɧɨɦɧɵɣ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶɧɨ-ɪɟɝɭɥɢɪɭɸɳɢɣ ɤɚɧɚɥ. 
Ʉɚɠɞɵɣ ɤɚɧɚɥ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɪɚɛɨɬɚɟɬ ɤɚɤ ɪɟɝɭɥɹɬɨɪ ɧɚɩɪɹɠɟɧɢɹ ɧɚ 
ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ ɜ ɚɜɬɨɦɚɬɢɱɟɫɤɨɦ ɪɟɠɢɦɟ. Ʉɚɠɞɵɣ ɤɚɧɚɥ ɨɫɧɚɳɟɧ 
ɫɨɛɫɬɜɟɧɧɨɣ ɚɜɬɨɧɨɦɧɨɣ ɫɢɫɬɟɦɨɣ ɷɥɟɤɬɪɨɩɢɬɚɧɢɹ, ɪɚɛɨɬɚɸɳɟɣ ɤɚɤ ɨɬ 




Ⱥɤɬɢɜɧɵɦ ɦɨɠɟɬ ɛɵɬɶ ɥɸɛɨɣ ɤɚɧɚɥ. ɉɚɫɫɢɜɧɵɣ ɤɚɧɚɥ ɪɚɛɨɬɚɟɬ ɜɨ ɜɫɟɯ 
ɪɟɠɢɦɚɯ ɤɚɤ ɫɥɟɞɹɳɢɣ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɩɥɚɜɧɨɝɨ ɩɟɪɟɯɨɞɚ ɩɪɢ ɩɟɪɟɤɥɸɱɟɧɢɢ 
ɤɚɧɚɥɨɜ ɫ ɫɨɯɪɚɧɟɧɢɟɦ ɪɚɛɨɱɟɣ ɬɨɱɤɢ ɜɨɡɛɭɠɞɟɧɢɹ ɝɟɧɟɪɚɬɨɪɚ. 
Ʉɚɧɚɥ, ɧɚɯɨɞɹɳɢɣɫɹ ɜ ɪɟɡɟɪɜɟ, ɤɨɧɬɪɨɥɢɪɭɟɬ ɢɫɩɪɚɜɧɨɫɬɶ ɚɤɬɢɜɧɨɝɨ 
ɪɟɝɭɥɹɬɨɪɚ. ɉɪɢ ɷɬɨɦ ɤɚɠɞɵɣ ɪɟɝɭɥɹɬɨɪ ɜɵɩɨɥɧɹɟɬ ɩɪɨɝɪɚɦɦɭ 
ɫɚɦɨɬɟɫɬɢɪɨɜɚɧɢɹ. 
ɉɟɪɟɤɥɸɱɟɧɢɟ ɧɚ ɪɟɡɟɪɜɧɵɣ ɤɚɧɚɥ ɩɪɨɢɡɜɨɞɢɬɫɹ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɩɪɢ 
ɨɬɤɚɡɟ ɪɚɛɨɬɚɸɳɟɝɨ ɤɚɧɚɥɚ ɢɥɢ ɜɪɭɱɧɭɸ ɩɨ ɤɨɦɚɧɞɚɦ ɨɩɟɪɚɬɨɪɚ ɢɥɢ ɜɪɭɱɧɭɸ 
ɩɟɪɟɤɥɸɱɚɬɟɥɟɦ ɫ ɩɚɧɟɥɢ ɦɟɫɬɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ. 
ɉɪɟɞɭɫɦɨɬɪɟɧɚ ɜɨɡɦɨɠɧɨɫɬɶ ɢɡɦɟɧɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɭɫɢɥɟɧɢɹ ɩɨ 
ɩɚɪɚɦɟɬɪɚɦ ɪɟɝɭɥɢɪɨɜɚɧɢɹ, ɨɛɟɫɩɟɱɢɜɚɸɳɚɹ ɨɩɬɢɦɚɥɶɧɭɸ ɧɚɫɬɪɨɣɤɭ 
ɪɟɝɭɥɹɬɨɪɚ ɜɨɡɛɭɠɞɟɧɢɹ ɩɪɢɦɟɧɢɬɟɥɶɧɨ ɤ ɤɨɧɤɪɟɬɧɵɦ ɭɫɥɨɜɢɹɦ ɪɚɛɨɬɵ 
ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ ɝɟɧɟɪɚɬɨɪɚ. 
Ʉɚɠɞɵɣ ɢɡ ɤɚɧɚɥɨɜ ɫɧɚɛɠɟɧ ɫɨɛɫɬɜɟɧɧɨɣ ɩɪɨɝɪɚɦɦɧɨ-ɪɟɚɥɢɡɨɜɚɧɧɨɣ 
ɫɢɫɬɟɦɨɣ ɢɦɩɭɥɶɫɧɨ-ɮɚɡɨɜɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɬɢɪɢɫɬɨɪɚɦɢ. ɋɢɫɬɟɦɚ ɢɦɩɭɥɶɫɧɨ-
ɮɚɡɨɜɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɮɨɪɦɢɪɭɟɬ ɭɩɪɚɜɥɹɸɳɢɟ ɢɦɩɭɥɶɫɵ ɫ ɬɪɟɛɭɟɦɵɦɢ 
ɩɚɪɚɦɟɬɪɚɦɢ ɢ ɮɚɡɨɣ ɨɬɧɨɫɢɬɟɥɶɧɨ ɧɚɩɪɹɠɟɧɢɹ ɩɢɬɚɧɢɹ ɬɢɪɢɫɬɨɪɧɨɝɨ 
ɜɵɩɪɹɦɢɬɟɥɹ (ɭɝɨɥ ɪɟɝɭɥɢɪɨɜɚɧɢɹ) ɜ ɞɢɚɩɚɡɨɧɚɯ.  
Ɋɟɠɢɦ ɮɨɪɫɢɪɨɜɚɧɢɹ ɜɨɡɛɭɠɞɟɧɢɹ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɩɪɢ ɩɨɥɧɨɦ ɨɬɤɪɵɬɢɢ 
ɬɢɪɢɫɬɨɪɨɜ (ɭɝɨɥ ɭɩɪɚɜɥɟɧɢɹ ɚ ɫɨɫɬɚɜɥɹɟɬ oOmm ɞɨ ɫɪɚɛɚɬɵɜɚɧɢɹ ɨɝɪɚɧɢɱɟɧɢɹ 
ɩɨ ɬɨɤɭ ɪɨɬɨɪɚ). 
Ɋɚɡɜɨɡɛɭɠɞɟɧɢɟ ɢ ɝɚɲɟɧɢɟ ɩɨɥɹ ɪɨɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɩɪɨɢɫɯɨɞɹɬ ɩɪɢ 
ɩɟɪɟɜɨɞɟ ɬɢɪɢɫɬɨɪɧɨɝɨ ɜɵɩɪɹɦɢɬɟɥɹ ɜ ɢɧɜɟɪɬɨɪɧɵɣ ɪɟɠɢɦ. 
ɋɟɤɰɢɹ ɭɩɪɚɜɥɟɧɢɹ ɢ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɨɫɧɚɳɟɧɚ ɨɛɳɢɦ ɞɥɹ ɞɜɭɯ ɤɚɧɚɥɨɜ 
ɩɭɥɶɬɨɦ ɦɟɫɬɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɫ ɜɫɬɪɚɢɜɚɟɦɵɦ ɩɪɨɦɵɲɥɟɧɧɵɦ ɤɨɦɩɶɸɬɟɪɨɦ ɢ 
ɫɟɧɫɨɪɧɵɦ ɞɢɫɩɥɟɟɦ. ɉɭɥɶɬ ɦɟɫɬɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɜɵɩɨɥɧɹɟɬ ɫɥɟɞɭɸɳɢɟ 
ɮɭɧɤɰɢɢ: 
 ɨɬɨɛɪɚɠɟɧɢɟ ɧɚ ɷɤɪɚɧɟ ɞɢɫɩɥɟɹ ɬɟɤɭɳɢɯ ɡɧɚɱɟɧɢɣ ɬɨɤɨɜ ɬɢɪɢɫɬɨɪɨɜ: 
 ɨɬɨɛɪɚɠɟɧɢɟ ɧɚ ɷɤɪɚɧɟ ɞɢɫɩɥɟɹ ɩɚɪɚɦɟɬɪɨɜ ɜɨɡɛɭɠɞɟɧɢɹ; 
 ɨɬɨɛɪɚɠɟɧɢɟ ɧɚ ɷɤɪɚɧɟ ɞɢɫɩɥɟɹ ɫɨɫɬɨɹɧɢɹ ɝɟɧɟɪɚɬɨɪɚ; 
 ɯɪɚɧɟɧɢɟ ɢɧɮɨɪɦɚɰɢɢ ɨ ɧɟɢɫɩɪɚɜɧɨɫɬɹɯ ɜ ɫɢɫɬɟɦɟ ɜɨɡɛɭɠɞɟɧɢɹ ɢ ɨ 
ɫɪɚɛɚɬɵɜɚɧɢɢ ɡɚɳɢɬ ɫ ɭɤɚɡɚɧɢɟɦ ɜɪɟɦɟɧɢ ɢ ɞɚɬɵ ɢɯ ɜɨɡɧɢɤɧɨɜɟɧɢɹ. 
Ʉɚɠɞɵɣ ɢɡ ɞɜɭɯ ɧɟɡɚɜɢɫɢɦɵɯ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɯ ɤɚɧɚɥɨɜ 
ɪɟɝɭɥɢɪɨɜɚɧɢɹ ȺɊȼ1-ȼȽ ɢ ȺɊȼ2-ȼȽ ɜɵɩɨɥɧɹɟɬ ɫɥɟɞɭɸɳɢɟ ɮɭɧɤɰɢɢ: 
 ɮɨɪɦɢɪɨɜɚɧɢɟ ɬɟɤɫɬɨɜɵɯ ɫɨɨɛɳɟɧɢɣ ɨ ɧɟɢɫɩɪɚɜɧɨɫɬɹɯ ɜ ɫɢɫɬɟɦɟ 
ɜɨɡɛɭɠɞɟɧɢɹ; 
 ɤɨɧɬɪɨɥɶ ɢɫɩɪɚɜɧɨɫɬɢ ɬɢɪɢɫɬɨɪɧɨɝɨ ɜɵɩɪɹɦɢɬɟɥɹ: 
 ɤɨɧɬɪɨɥɶ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬ ɫɢɫɬɟɦɵ ɜɨɡɛɭɠɞɟɧɢɹ ɢ ɚɝɪɟɝɚɬɚ: 
 ɞɢɚɝɧɨɫɬɢɤɚ ɫɨɫɬɨɹɧɢɹ ɨɛɨɪɭɞɨɜɚɧɢɹ ɫɢɫɬɟɦɵ ɜɨɡɛɭɠɞɟɧɢɹ; 







  9.5 ɂɡɦɟɪɟɧɢɹ ɢ ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ ɫɢɫɬɟɦɵ ɜɨɡɛɭɠɞɟɧɢɹ 
 
9.5.1 Кɨɧɬɪɨɥɶɧɨ-ɢɡɦɟɪɢɬɟɥɶɧɵɟ ɩɪɢɛɨɪɵ ɢ ɚɩɩɚɪɚɬɭɪɚ ɳɢɬɚ 
ɜɨɡɛɭɠɞɟɧɢɹ ɝɥɚɜɧɨɝɨ ɝɟɧɟɪɚɬɨɪɚ 
 
Ⱦɥɹ ɢɡɦɟɪɟɧɢɣ ɜ ɰɟɩɹɯ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ ɫɢɫɬɟɦɵ ɜɨɡɛɭɠɞɟɧɢɹ ȽȽ ɜ 
ɫɢɥɨɜɨɣ ɫɟɤɰɢɢ (Ⱥȿ1-ȽȽ) ɳɢɬɚ ɜɨɡɛɭɠɞɟɧɢɹ ɭɫɬɚɧɨɜɥɟɧ ɲɭɧɬ RS1. 
ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɢ ɢɡɦɟɪɢɬɟɥɶɧɵɟ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ UAE1 ɢ UAE4, ɚ ɬɚɤɠɟ 
ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɢ ɢɡɦɟɪɢɬɟɥɶɧɵɟ ɩɨɫɬɨɹɧɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ UVE1 ɢ UVE2. 
ɋɢɝɧɚɥɵ ɫ ɜɵɯɨɞɨɜ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟɣ UAE4 ɢ UVE2 (4...20ɦȺ) ɦɨɝɭɬ ɛɵɬɶ 
ɢɫɩɨɥɶɡɨɜɚɧɵ ɞɥɹ ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɯ ɧɚ ɛɥɨɱɧɨɦ ɳɢɬɟ ɭɩɪɚɜɥɟɧɢɹ 
ɝɢɞɪɨɚɝɪɟɝɚɬɨɦ ɩɪɢɛɨɪɨɜ, ɢɡɦɟɪɹɸɳɢɯ ɬɨɤ ɢ ɧɚɩɪɹɠɟɧɢɟ ɜɨɡɛɭɠɞɟɧɢɹ 
ɝɥɚɜɧɨɝɨ ɝɟɧɟɪɚɬɨɪɚ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ.  
Ⱦɥɹ ɢɡɦɟɪɟɧɢɹ ɬɨɤɚ ɜɨɡɛɭɠɞɟɧɢɹ ɫɢɝɧɚɥ ɫ ɜɵɯɨɞɚ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ 
ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ UAE1 ɩɨɞɚɟɬɫɹ ɧɚ ɩɪɢɛɨɪ ɊȺ1, ɭɫɬɚɧɨɜɥɟɧɧɵɣ ɧɚ ɞɜɟɪɢ 
ɫɟɤɰɢɢ Ⱥȿ1-ȽȽ. Ⱦɥɹ ɢɡɦɟɪɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ ɜɨɡɛɭɠɞɟɧɢɹ ɫɢɝɧɚɥ ɫ ɜɵɯɨɞɚ 
ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ UVE1 ɩɨɞɚɟɬɫɹ ɧɚ ɩɪɢɛɨɪ PV1, 
ɭɫɬɚɧɨɜɥɟɧɧɵɣ ɧɚ ɞɜɟɪɢ ɫɟɤɰɢɢ Ⱥȿ1-ȽȽ. 
ȼɵɯɨɞɧɨɣ ɫɢɝɧɚɥ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟɣ ɧɚɩɪɹɠɟɧɢɹ ɜɨɡɛɭɠɞɟɧɢɹ UVE3 ɢ 
UVE4, ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɬɚɤɠɟ ɜ ɫɢɥɨɜɨɣ ɫɟɤɰɢɢ, ɨɛɪɚɛɚɬɵɜɚɟɬɫɹ ɜ ɫɟɤɰɢɢ 
ɭɩɪɚɜɥɟɧɢɹ ɢ ɪɟɝɭɥɢɪɨɜɚɧɢɹ. 
Ⱦɥɹ ɢɡɦɟɪɟɧɢɣ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ ɜ ɰɟɩɹɯ ɮɨɪɫɢɪɨɜɨɱɧɨɣ ɢ ɪɚɛɨɱɟɣ ɝɪɭɩɩ 
ɜ ɫɟɤɰɢɢ Ⱥȿ1-ȽȽ ɢɦɟɸɬɫɹ ɲɭɧɬɵ RS2 ɢ RS3, ɜɤɥɸɱɟɧɧɵɟ ɜ ɲɢɧɵ "+", 
ɢɡɦɟɪɢɬɟɥɶɧɵɟ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɢ UAE2, UAE3 ɢ ɩɪɢɛɨɪɵ ɊȺ-Ɋ ɢ ɊȺ-Ɏ, 
ɭɫɬɚɧɨɜɥɟɧɧɵɟ ɧɚ ɥɢɰɟɜɨɣ ɫɬɨɪɨɧɟ ɞɜɟɪɢ ɫɟɤɰɢɢ Ⱥȿ1-ȽȽ. 
Ⱦɥɹ ɤɨɧɬɪɨɥɹ ɜɨ ɜɪɟɦɹ ɪɚɛɨɬɵ ɢ ɢɫɩɵɬɚɧɢɣ ɫɢɫɬɟɦɵ ɜɨɡɛɭɠɞɟɧɢɹ ɧɚ 
ɫɟɧɫɨɪɧɨɦ ɞɢɫɩɥɟɟ, ɭɫɬɚɧɨɜɥɟɧɧɨɦ ɧɚ ɞɜɟɪɢ ɫɟɤɰɢɢ ɭɩɪɚɜɥɟɧɢɹ ɢ 
ɪɟɝɭɥɢɪɨɜɚɧɢɹ (ȺȿɁ-ȽȽ), ɨɬɨɛɪɚɠɚɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɜɟɥɢɱɢɧɵ: 
  Uf - ɧɚɩɪɹɠɟɧɢɟ   ɜɨɡɛɭɠɞɟɧɢɹ   ɝɟɧɟɪɚɬɨɪɚ  ɜ   ɨɬɧɨɫɢɬɟɥɶɧɵɯ   ɢ 
ɚɛɫɨɥɸɬɧɵɯ ɜɟɥɢɱɢɧɚɯ (ȼ); 
 If - ɬɨɤ ɜɨɡɛɭɠɞɟɧɢɹ ɝɟɧɟɪɚɬɨɪɚ ɜ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɢ ɚɛɫɨɥɸɬɧɵɯ 
ɜɟɥɢɱɢɧɚɯ (Ⱥ); 
 Ug - ɧɚɩɪɹɠɟɧɢɟ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɜ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɢ ɚɛɫɨɥɸɬɧɵɯ 
ɜɟɥɢɱɢɧɚɯ (ȼ); 
 Ig - ɬɨɤ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɜ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɢ ɚɛɫɨɥɸɬɧɵɯ 
ɜɟɥɢɱɢɧɚɯ(Ⱥ); 
 Ɋ - ɚɤɬɢɜɧɚɹ ɦɨɳɧɨɫɬɶ ɝɟɧɟɪɚɬɨɪɚ ɜ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɢ ɚɛɫɨɥɸɬɧɵɯ 
ɜɟɥɢɱɢɧɚɯ (ȼɬ);Q - ɪɟɚɤɬɢɜɧɚɹ ɦɨɳɧɨɫɬɶ ɝɟɧɟɪɚɬɨɪɚ ɜ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɢ 
ɚɛɫɨɥɸɬɧɵɯ ɜɟɥɢɱɢɧɚɯ. 






9.5.2 Кɨɧɬɪɨɥɶɧɨ-ɢɡɦɟɪɢɬɟɥɶɧɵɟ ɩɪɢɛɨɪɵ ɢ ɚɩɩɚɪɚɬɭɪɚ ɳɢɬɚ 
ɜɨɡɛɭɠɞɟɧɢɹ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ ɝɟɧɟɪɚɬɨɪɚ 
 
Ⱦɥɹ ɢɡɦɟɪɟɧɢɣ ɜ ɰɟɩɹɯ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ ɫɢɫɬɟɦɵ ɜɨɡɛɭɠɞɟɧɢɹ ȼȽ ɜ 
ɫɢɥɨɜɨɣ ɫɟɤɰɢɢ (Ⱥȿ1-ȼȽ) ɳɢɬɚ ɜɨɡɛɭɠɞɟɧɢɹ ɭɫɬɚɧɨɜɥɟɧ ɲɭɧɬ RS1, 
ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ ɢɡɦɟɪɢɬɟɥɶɧɵɣ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ UAE1, ɚ ɬɚɤɠɟ 
ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ ɢɡɦɟɪɢɬɟɥɶɧɵɣ ɩɨɫɬɨɹɧɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ UVE1. Ⱦɥɹ 
ɢɡɦɟɪɟɧɢɹ ɬɨɤɚ ɜɨɡɛɭɠɞɟɧɢɹ ɫɢɝɧɚɥ ɫ ɜɵɯɨɞɚ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ 
UAE1 ɩɨɞɚɟɬɫɹ ɧɚ ɩɪɢɛɨɪ ɊA1 ɭɫɬɚɧɨɜɥɟɧɧɵɣ ɧɚ ɞɜɟɪɢ ɫɟɤɰɢɢ Ⱥȿ1-ȼȽ. Ⱦɥɹ 
ɢɡɦɟɪɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ ɜɨɡɛɭɠɞɟɧɢɹ ɫɢɝɧɚɥ ɫ ɜɵɯɨɞɚ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ 
ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ UVE1 ɩɨɞɚɟɬɫɹ ɧɚ ɩɪɢɛɨɪ PV1, ɭɫɬɚɧɨɜɥɟɧɧɵɣ ɧɚ ɞɜɟɪɢ 
ɫɟɤɰɢɢ AE1-ȼȽ. 
ȼɵɯɨɞɧɨɣ   ɫɢɝɧɚɥ   ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟɣ   ɧɚɩɪɹɠɟɧɢɹ   ɜɨɡɛɭɠɞɟɧɢɹ   UVE2   
ɢ UVE3, ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɬɚɤɠɟ ɜ ɫɢɥɨɜɨɣ ɫɟɤɰɢɢ, ɨɛɪɚɛɚɬɵɜɚɟɬɫɹ ɜ ɫɟɤɰɢɢ 
ɭɩɪɚɜɥɟɧɢɹ ɢ ɪɟɝɭɥɢɪɨɜɚɧɢɹ. 
Ⱦɥɹ ɤɨɧɬɪɨɥɹ ɜɨ ɜɪɟɦɹ ɪɚɛɨɬɵ ɢ ɢɫɩɵɬɚɧɢɣ ɫɢɫɬɟɦɵ ɜɨɡɛɭɠɞɟɧɢɹ ɧɚ 
ɫɟɧɫɨɪɧɨɦ ɞɢɫɩɥɟɟ, ɭɫɬɚɧɨɜɥɟɧɧɨɦ ɧɚ ɞɜɟɪɢ ɫɟɤɰɢɢ ɭɩɪɚɜɥɟɧɢɹ ɢ 
ɪɟɝɭɥɢɪɨɜɚɧɢɹ (ȺȿɁ-ȼȽ), ɨɬɨɛɪɚɠɚɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɜɟɥɢɱɢɧɵ: 
 Uf - ɧɚɩɪɹɠɟɧɢɟ ɜɨɡɛɭɠɞɟɧɢɹ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ ɝɟɧɟɪɚɬɨɪɚ ɜ 
ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɢ ɚɛɫɨɥɸɬɧɵɯ ɜɟɥɢɱɢɧɚɯ (ȼ); 
 If - ɬɨɤ ɜɨɡɛɭɠɞɟɧɢɹ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ ɝɟɧɟɪɚɬɨɪɚ ɜ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɢ 
ɚɛɫɨɥɸɬɧɵɯ ɜɟɥɢɱɢɧɚɯ (Ⱥ); 
 Ug - ɧɚɩɪɹɠɟɧɢɟ   ɫɬɚɬɨɪɚ  ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ  ɝɟɧɟɪɚɬɨɪɚ  ɜ  
ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɢ ɚɛɫɨɥɸɬɧɵɯ ɜɟɥɢɱɢɧɚɯ (ȼ). 
 
9.5.3 Цɟɩɢ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɝɥɚɜɧɨɝɨ ɝɟɧɟɪɚɬɨɪɚ 
 
Ⱦɥɹ ɧɨɪɦɚɥɶɧɨɣ ɪɚɛɨɬɵ ɫɢɫɬɟɦɵ ɜɨɡɛɭɠɞɟɧɢɹ ȽȽ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ 
ɩɢɬɚɧɢɟ ɟɟ ɷɥɟɦɟɧɬɨɜ ɧɚɩɪɹɠɟɧɢɟɦ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ ɨɬ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ 
ɫɢɫɬɟɦɵ ɜɨɡɛɭɠɞɟɧɢɹ (ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ Ɍ1-ȽȽ ɢ Ɍ2-ȽȽ) ɢ ɨɬ ɲɢɧ ɫɨɛɫɬɜɟɧɧɵɯ 
ɧɭɠɞ ȽЭɋ. ɚ ɬɚɤɠɟ ɧɚɩɪɹɠɟɧɢɟɦ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ ɨɬ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ 
ȽЭɋ. 
 
9.5.4 Цɟɩɢ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ ɝɟɧɟɪɚɬɨɪɚ 
 
Ⱦɥɹ ɧɨɪɦɚɥɶɧɨɣ ɪɚɛɨɬɵ ɫɢɫɬɟɦɵ ɜɨɡɛɭɠɞɟɧɢɹ ȼȽ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ 
ɩɢɬɚɧɢɟ ɟɟ ɷɥɟɦɟɧɬɨɜ ɧɚɩɪɹɠɟɧɢɟɦ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ ɨɬ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ 
ɫɢɫɬɟɦɵ ɜɨɡɛɭɠɞɟɧɢɹ (ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ Ɍ1-ȼȽ ɢ Ɍ2-ȼȽ) ɢ ɨɬ ɲɢɧ ɫɨɛɫɬɜɟɧɧɵɯ 








9.6 Ɂɚɳɢɬɚ ɫɢɫɬɟɦɵ ɜɨɡɛɭɠɞɟɧɢɹ 
 
9.6.1 Ɂɚɳɢɬɚ ɫɢɫɬɟɦɵ ɜɨɡɛɭɠɞɟɧɢɹ ɝɥɚɜɧɨɝɨ ɝɟɧɟɪɚɬɨɪɚ 
 
ɉɪɢ ɧɟɢɫɩɪɚɜɧɨɫɬɹɯ ɨɛɨɪɭɞɨɜɚɧɢɹ ɫɢɫɬɟɦɵ ɜɨɡɛɭɠɞɟɧɢɹ, ɚ ɬɚɤɠɟ ɩɪɢ 
ɜɨɡɧɢɤɧɨɜɟɧɢɢ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɩɪɢɜɟɫɬɢ ɤ 
ɩɨɜɪɟɠɞɟɧɢɸ ɨɛɨɪɭɞɨɜɚɧɢɹ ɫɢɫɬɟɦɵ ɜɨɡɛɭɠɞɟɧɢɹ ɢɥɢ ɫɚɦɨɝɨ ɝɟɧɟɪɚɬɨɪɚ, 
ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɫɪɚɛɚɬɵɜɚɧɢɟ ɪɟɥɟɣɧɵɯ, ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɢ 
ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɯ ɡɚɳɢɬ («ЭɄɊȺ»), ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɯɚɪɚɤɬɟɪɚ ɧɟɢɫɩɪɚɜɧɨɫɬɢ ɫɥɟɞɭɸɳɢɟ ɜɨɡɞɟɣɫɬɜɢɹ: 
1) ɨɝɪɚɧɢɱɟɧɢɟ ɬɨɤɚ ɜɨɡɛɭɠɞɟɧɢɹ ɢ ɭɪɨɜɧɹ ɮɨɪɫɢɪɨɜɤɢ ɚɜɬɨɦɚɬɢɱɟɫɤɢɦ 
ɪɟɝɭɥɹɬɨɪɨɦ ɜɨɡɛɭɠɞɟɧɢɹ: 
 ɨɝɪɚɧɢɱɟɧɢɟ ɬɨɤɚ ɜɨɡɛɭɠɞɟɧɢɹ ɩɪɢ ɮɨɪɫɢɪɨɜɤɟ ɧɚ ɭɪɨɜɧɟ 2,0𝐼ɧɨɦ  ɛɟɡ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ; 
 ɨɝɪɚɧɢɱɟɧɢɟ ɬɨɤɚ ɪɨɬɨɪɚ ɩɪɢ ɩɟɪɟɝɪɭɡɤɟ ɪɨɬɨɪɚ ɜɵɩɨɥɧɹɟɬɫɹ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɟɩɥɨɜɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɨɣ ɪɨɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ; 
 ɨɝɪɚɧɢɱɟɧɢɟ ɬɨɤɚ ɫɬɚɬɨɪɚ ɩɪɢ ɩɟɪɟɝɪɭɡɤɟ ɫɬɚɬɨɪɚ ɜɵɩɨɥɧɹɟɬɫɹ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɟɩɥɨɜɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɨɣ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ; 
 ɨɝɪɚɧɢɱɟɧɢɟ ɦɢɧɢɦɚɥɶɧɨɝɨ ɡɧɚɱɟɧɢɹ ɬɨɤɚ ɜɨɡɛɭɠɞɟɧɢɹ ɩɪɢ ɪɚɛɨɬɟ ɜ 
ɪɟɠɢɦɚɯ ɩɨɬɪɟɛɥɟɧɢɹ ɝɟɧɟɪɚɬɨɪɨɦ ɪɟɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɢ, ɩɪɟɞɨɬɜɪɚɳɚɸɳɟɟ 
ɜɵɩɚɞɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ ɢɡ ɫɢɧɯɪɨɧɢɡɦɚ; 
2) ɡɚɳɢɬɭ ɫɢɥɨɜɵɯ ɰɟɩɟɣ ɫɢɫɬɟɦɵ ɜɨɡɛɭɠɞɟɧɢɹ ɫɪɚɛɚɬɵɜɚɧɢɟɦ 
ɪɚɡɪɹɞɧɢɤɚ FV1 ɩɪɢ ɩɟɪɟɧɚɩɪɹɠɟɧɢɹɯ, ɦɨɝɭɳɢɯ ɜɨɡɧɢɤɧɭɬɶ ɫɨ ɫɬɨɪɨɧɵ ɪɨɬɨɪɚ, 
ɫ ɲɭɧɬɢɪɨɜɚɧɢɟɦ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ ɧɚ ɫɨɩɪɨɬɢɜɥɟɧɢɟ R-ȽȽ; 
3) ɚɜɬɨɦɚɬɢɱɟɫɤɨɟ ɨɬɤɥɸɱɟɧɢɟ ɪɚɛɨɬɚɸɳɟɝɨ ɤɚɧɚɥɚ ɪɟɝɭɥɹɬɨɪɚ 
ɜɨɡɛɭɠɞɟɧɢɹ ȺɊȼ-ȽȽ ɫ ɚɜɬɨɦɚɬɢɱɟɫɤɢɦ ɩɟɪɟɯɨɞɨɦ ɧɚ ɪɟɡɟɪɜɧɵɣ ɤɚɧɚɥ 
ɪɟɝɭɥɢɪɨɜɚɧɢɹ; 
4) ɚɜɚɪɢɣɧɨɟ ɝɚɲɟɧɢɟ ɩɨɥɹ ɝɟɧɟɪɚɬɨɪɚ (ɪɟɥɟ KL3.1-KL3.3) ɫ ɝɚɲɟɧɢɟɦ 
ɩɨɥɹ ɪɨɬɨɪɚ ɩɟɪɟɜɨɞɨɦ ɬɢɪɢɫɬɨɪɧɵɯ ɜɵɩɪɹɦɢɬɟɥɟɣ ȽȽ ɢ ȼȽ ɜ ɢɧɜɟɪɬɨɪɧɵɣ 
ɪɟɠɢɦ ɫ ɨɬɤɥɸɱɟɧɢɟɦ ɜɵɤɥɸɱɚɬɟɥɹ ɝɚɲɟɧɢɹ ɩɨɥɹ QE1. 
Ɂɚɳɢɬɵ ɫɢɫɬɟɦɵ ɜɨɡɛɭɠɞɟɧɢɹ (ɪɟɥɟ KL3.1-KL3.3) ɞɟɣɫɬɜɭɸɬ ɜ 
ɫɥɟɞɭɸɳɢɯ ɫɥɭɱɚɹɯ: 
1) ɩɪɢ ɫɪɚɛɚɬɵɜɚɧɢɢ ɡɚɲɢɬ ɫɢɫɬɟɦɵ ɜɨɡɛɭɠɞɟɧɢɹ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ 
ɝɟɧɟɪɚɬɨɪɚ  ɪɟɥɟ KL3.3; 
2) ɩɪɢ ɤɨɪɨɬɤɨɦ ɡɚɦɵɤɚɧɢɢ ɧɚ ɫɬɨɪɨɧɟ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ ɬɢɪɢɫɬɨɪɧɨɝɨ 
ɜɵɩɪɹɦɢɬɟɥɹ (ɤɨɦɚɧɞɚ ɩɨɫɬɭɩɚɟɬ ɢɡ ɫɟɤɰɢɢ ɭɩɪɚɜɥɟɧɢɹ ɢ ɪɟɝɭɥɢɪɨɜɚɧɢɹ) - ɪɟɥɟ 
KL3.1 ɢ KL3.2: 
3) ɩɪɢ ɨɬɤɚɡɟ ɪɚɛɨɱɟɣ ɢ ɮɨɪɫɢɪɨɜɨɱɧɨɣ ɝɪɭɩɩ ɬɢɪɢɫɬɨɪɧɨɝɨ 
ɜɵɩɪɹɦɢɬɟɥɹ (ɤɨɦɚɧɞɚ ɩɨɫɬɭɩɚɟɬ ɢɡ ɫɟɤɰɢɢ ɭɩɪɚɜɥɟɧɢɹ ɢ ɪɟɝɭɥɢɪɨɜɚɧɢɹ) - ɪɟɥɟ 
KL3.1 ɢ KL3.2: 
4) ɩɪɢ ɨɬɤɚɡɟ ȺɊȼ1-ȽȽ ɢ ȺɊȼ2-ȽȽ (ɤɨɦɚɧɞɚ ɩɨɫɬɭɩɚɟɬ ɢɡ ɫɟɤɰɢɢ 
ɭɩɪɚɜɥɟɧɢɹ ɢ ɪɟɝɭɥɢɪɨɜɚɧɢɹ) - ɪɟɥɟ KL3.1 ɢ KL3.2. 
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Ɇɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɟ ɡɚɲɢɬɵ «ЭɄɊȺ» ɜɨɡɞɟɣɫɬɜɭɸɬ ɧɚ ɜɯɨɞ «Ⱥɜɚɪɢɣɧɨɟ 
ɨɬɤɥɸɱɟɧɢɟ» ɋɍɊ-ȽȽ (ɝɚɲɟɧɢɟ ɩɨɥɹ ɪɨɬɨɪɚ ȽȽ ɩɟɪɟɜɨɞɨɦ ɬɢɪɢɫɬɨɪɧɨɝɨ 
ɜɵɩɪɹɦɢɬɟɥɹ ȽȽ ɜ ɢɧɜɟɪɬɨɪɧɵɣ ɪɟɠɢɦ). ɋɨɫɬɚɜ ɡɚɳɢɬ «ЭɄɊȺ»: 
 ɡɚɳɢɬɚ ɩɪɢ ɧɟɭɫɩɟɲɧɨɦ ɢɧɜɟɪɬɢɪɨɜɚɧɢɢ ȽȽ; 
 ɡɚɳɢɬɚ ɩɪɢ ɩɪɟɜɵɲɟɧɢɢ ɬɨɤɚ ɪɨɬɨɪɚ 𝐼ɧɨɦ  ɜɟɥɢɱɢɧɵ 2,2𝐼ɧɨɦ; 
 ɡɚɳɢɬɚ ɩɪɢ ɞɥɢɬɟɥɶɧɨɣ ɩɟɪɟɝɪɭɡɤɟ ɪɨɬɨɪɚ ɬɨɤɨɦ ɪɚɜɧɵɦ ɢɥɢ ɛɨɥɶɲɟ 2,0𝐼ɧɨɦ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɪɟɠɢɦɭ ɮɨɪɫɢɪɨɜɚɧɢɹ ɜɨɡɛɭɠɞɟɧɢɹ; 
 ɡɚɳɢɬɚ ɩɪɢ ɩɟɪɟɝɪɭɡɤɟ ɩɨ ɬɨɤɭ ɪɨɬɨɪɚ ȽȽ; 
 ɡɚɳɢɬɚ ɩɪɢ ɫɧɢɠɟɧɢɢ ɧɢɠɟ ɞɨɩɭɫɬɢɦɨɝɨ ɭɪɨɜɧɹ ɢɡɨɥɹɰɢɢ ɰɟɩɟɣ 
ɜɨɡɛɭɠɞɟɧɢɹ ȽȽ;  
 ɡɚɳɢɬɚ ɩɪɢ ɩɨɬɟɪɟ ɜɨɡɛɭɠɞɟɧɢɹ ȽȽ; 
 ɡɚɳɢɬɚ ɨɬ ɚɫɢɧɯɪɨɧɧɨɝɨ ɯɨɞɚ ȽȽ. 
 
9.6.2 Ɂɚɳɢɬɚ ɫɢɫɬɟɦɵ ɜɨɡɛɭɠɞɟɧɢɹ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ ɝɟɧɟɪɚɬɨɪɚ 
 
ɉɪɢ ɧɟɢɫɩɪɚɜɧɨɫɬɹɯ ɨɛɨɪɭɞɨɜɚɧɢɹ ɫɢɫɬɟɦɵ ɜɨɡɛɭɠɞɟɧɢɹ, ɚ ɬɚɤɠɟ ɩɪɢ 
ɜɨɡɧɢɤɧɨɜɟɧɢɢ ɧɟɤɨɬɨɪɵɯ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ ɝɟɧɟɪɚɬɨɪɚ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ 
ɩɪɢɜɟɫɬɢ ɤ ɩɨɜɪɟɠɞɟɧɢɸ ɨɛɨɪɭɞɨɜɚɧɢɹ ɫɢɫɬɟɦɵ ɜɨɡɛɭɠɞɟɧɢɹ ɢɥɢ ɫɚɦɨɝɨ 
ɝɟɧɟɪɚɬɨɪɚ, ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɫɪɚɛɚɬɵɜɚɧɢɟ ɪɟɥɟɣɧɵɯ, ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɢ 
ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɯ ɡɚɳɢɬ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɯɚɪɚɤɬɟɪɚ 
ɧɟɢɫɩɪɚɜɧɨɫɬɢ ɫɥɟɞɭɸɳɢɟ ɜɨɡɞɟɣɫɬɜɢɹ: 
1) ɨɝɪɚɧɢɱɟɧɢɟ ɬɨɤɚ ɜɨɡɛɭɠɞɟɧɢɹ ɚɜɬɨɦɚɬɢɱɟɫɤɢɦ ɪɟɝɭɥɹɬɨɪɨɦ 
ɜɨɡɛɭɠɞɟɧɢɹ ɩɪɢ ɮɨɪɫɢɪɨɜɤɟ ɧɚ ɭɪɨɜɧɟ 2,0𝐼ɧɨɦ, ɛɟɡ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ; 
2) ɚɜɬɨɦɚɬɢɱɟɫɤɨɟ ɨɬɤɥɸɱɟɧɢɟ ɪɚɛɨɬɚɸɳɟɝɨ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶɧɨ-
ɪɟɝɭɥɢɪɭɸɳɟɝɨ ɤɚɧɚɥɚ ȺɊȼ-ȼ1 ɫ ɚɜɬɨɦɚɬɢɱɟɫɤɢɦ ɩɟɪɟɯɨɞɨɦ ɧɚ ɪɟɡɟɪɜɧɵɣ 
ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶɧɨ-ɪɟɝɭɥɢɪɭɸɳɢɣ ɤɚɧɚɥ; 
3) ɚɜɚɪɢɣɧɨɟ ɝɚɲɟɧɢɟ ɩɨɥɟɣ ȽȽ ɢ ȼȽ (ɪɟɥɟ ɄL4.1. ɄL4.2, KL4.3) 
ɩɟɪɟɜɨɞɨɦ ɬɢɪɢɫɬɨɪɧɵɯ ɜɵɩɪɹɦɢɬɟɥɟɣ ȽȽ ɢ ȼȽ ɜ ɢɧɜɟɪɬɨɪɧɵɣ ɪɟɠɢɦ ɫ 
ɨɬɤɥɸɱɟɧɢɟɦ ɜɵɤɥɸɱɚɬɟɥɹ ɝɚɲɟɧɢɹ ɩɨɥɹ QE1 ɩɪɢ ɧɟɢɫɩɪɚɜɧɨɫɬɢ ɞɜɭɯ 
ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶɧɨ-ɪɟɝɭɥɢɪɭɸɳɢɯ ɤɚɧɚɥɨɜ ȺɊȼȽȼȽ ɢ ȺɊȼ2-ȼȽ (ɤɨɦɚɧɞɚ 
ɩɨɫɬɭɩɚɟɬ ɢɡ ɫɟɤɰɢɢ ɭɩɪɚɜɥɟɧɢɹ ɢ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ȺȿɁ-ȼȽ).  
4) ɚɜɚɪɢɣɧɨɟ ɝɚɲɟɧɢɟ ɩɨɥɟɣ ȽȽ ɢ ȼȽ (ɪɟɥɟ KL4.1, ɄL4.2, KL4.3) 
ɩɟɪɟɜɨɞɨɦ ɬɢɪɢɫɬɨɪɧɵɯ ɜɵɩɪɹɦɢɬɟɥɟɣ ȽȽ ɢ ȼȽ ɜ ɢɧɜɟɪɬɨɪɧɵɣ ɪɟɠɢɦ ɫ 
ɨɬɤɥɸɱɟɧɢɟɦ ɜɵɤɥɸɱɚɬɟɥɹ ɝɚɲɟɧɢɹ ɩɨɥɹ QE1 ɩɪɢ ɨɛɧɚɪɭɠɟɧɢɢ ɤɨɪɨɬɤɨɝɨ 
ɡɚɦɵɤɚɧɢɹ ɧɚ ɫɬɨɪɨɧɟ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ ɬɢɪɢɫɬɨɪɧɨɝɨ ɜɵɩɪɹɦɢɬɟɥɹ ȼȽ 
(ɤɨɦɚɧɞɚ ɩɨɫɬɭɩɚɟɬ ɢɡ ɫɟɤɰɢɢ ɭɩɪɚɜɥɟɧɢɹ ɢ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ȺȿɁ-ȼȽ), ɩɪɢ 
ɞɟɣɫɬɜɢɢ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɯ ɡɚɳɢɬ «ЭɄɊȺ», ɜ ɫɨɫɬɚɜ ɤɨɬɨɪɵɯ ɜɯɨɞɹɬ: 
 
 ɦɚɤɫɢɦɚɥɶɧɚɹ ɬɨɤɨɜɚɹ ɡɚɳɢɬɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ Ɍȿ1; 
 ɦɚɤɫɢɦɚɥɶɧɚɹ ɬɨɤɨɜɚɹ ɡɚɳɢɬɚ ȼȽ; 
 ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ȼȽ; 
 ɡɚɳɢɬɚ ɩɪɢ ɧɟɭɫɩɟɲɧɨɦ ɢɧɜɟɪɬɢɪɨɜɚɧɢɢ ȼȽ; 
 ɡɚɳɢɬɚ ɩɪɢ ɩɪɟɜɵɲɟɧɢɢ ɬɨɤɚ ɪɨɬɨɪɚ 1ɪɨɬ ɜɟɥɢɱɢɧɵ 2,2𝐼ɧɨɦ; 
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 ɡɚɳɢɬɚ ɩɪɢ ɩɟɪɟɝɪɭɡɤɟ ɩɨ ɬɨɤɭ ɪɨɬɨɪɚ ȼȽ; 
 ɡɚɲɢɬɚ ɩɪɢ ɩɟɪɟɝɪɭɡɤɟ ɩɨ ɬɨɤɭ ɫɬɚɬɨɪɚ ȼȽ; 
 ɡɚɳɢɬɚ ɩɪɢ ɫɧɢɠɟɧɢɹ ɱɚɫɬɨɬɵ (ɨɛɨɪɨɬɨɜ) ȼȽ; 
 ɡɚɳɢɬɚ ɩɪɢ ɫɧɢɠɟɧɢɢ ɧɢɠɟ ɞɨɩɭɫɬɢɦɨɝɨ ɭɪɨɜɧɹ ɢɡɨɥɹɰɢɢ ɰɟɩɟɣ 
ɜɨɡɛɭɠɞɟɧɢɹ ȼȽ; 
 ɡɚɳɢɬɚ ɩɪɢ ɩɨɜɵɲɟɧɢɢ ɧɚɩɪɹɠɟɧɢɹ ɫɬɚɬɨɪɚ ȼȽ. 
 
9.7 Ƚɚɲɟɧɢɟ ɩɨɥɹ 
 
ȼ ɧɨɪɦɚɥɶɧɵɯ ɢ ɚɜɚɪɢɣɧɵɯ ɪɟɠɢɦɚɯ ɝɚɲɟɧɢɟ ɩɨɥɹ ɪɨɬɨɪɚ ȽȽ 
ɜɵɩɨɥɧɹɟɬɫɹ ɩɟɪɟɜɨɞɨɦ ɬɢɪɢɫɬɨɪɧɨɝɨ ɜɵɩɪɹɦɢɬɟɥɹ ɜ ɪɟɠɢɦ ɢɧɜɟɪɬɨɪɚ ɫ 
ɩɨɫɥɟɞɭɸɳɢɦ ɝɚɲɟɧɢɟɦ ɩɨɥɹ ɪɨɬɨɪɚ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ ɝɟɧɟɪɚɬɨɪɚ. 
ȼ ɚɜɚɪɢɣɧɵɯ ɪɟɠɢɦɚɯ, ɫɜɹɡɚɧɧɵɯ ɫ ɨɞɧɨɜɪɟɦɟɧɧɨɣ ɧɟɢɫɩɪɚɜɧɨɫɬɶɸ 
ɪɚɛɨɱɟɣ ɢ ɮɨɪɫɢɪɨɜɨɱɧɨɣ ɝɪɭɩɩ ɬɢɪɢɫɬɨɪɧɨɝɨ ɜɵɩɪɹɦɢɬɟɥɹ, ɫ ɨɬɤɚɡɨɦ ɨɛɨɢɯ 
ɤɚɧɚɥɨɜ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ȺɊȼ1-ȽȽ ɢ ȺɊȼ2-ȽȽ, ɚ ɬɚɤɠɟ ɜ ɫɥɭɱɚɟ ɧɟɭɫɩɟɲɧɨɝɨ 
ɝɚɲɟɧɢɹ, ɝɚɲɟɧɢɟ ɩɨɥɹ ɪɨɬɨɪɚ ɝɥɚɜɧɨɝɨ ɝɟɧɟɪɚɬɨɪɚ ɜɵɩɨɥɧɹɟɬɫɹ ɡɚ ɫɱɟɬ 
ɝɚɲɟɧɢɹ ɩɨɥɹ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ ɝɟɧɟɪɚɬɨɪɚ ɨɬɤɥɸɱɟɧɢɟɦ ɜɵɤɥɸɱɚɬɟɥɹ 
ɝɚɲɟɧɢɹ ɩɨɥɹ, ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ ɜ ɰɟɩɹɯ ɜɨɡɛɭɠɞɟɧɢɹ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ 
ɝɟɧɟɪɚɬɨɪɚ, ɢ ɩɟɪɟɜɨɞɨɦ ɬɢɪɢɫɬɨɪɧɨɝɨ ɜɵɩɪɹɦɢɬɟɥɹ ɜ ɢɧɜɟɪɬɨɪɧɵɣ ɪɟɠɢɦ 
 
9.8 Ɂɚɳɢɬɚ ɨɬ ɩɟɪɟɧɚɩɪɹɠɟɧɢɣ 
 
Ɉɛɦɨɬɤɚ ɜɨɡɛɭɠɞɟɧɢɹ ɢ ɩɪɢɫɨɟɞɢɧɟɧɧɨɟ ɤ ɧɟɣ ɨɛɨɪɭɞɨɜɚɧɢɟ ɫɢɫɬɟɦɵ 
ɜɨɡɛɭɠɞɟɧɢɹ ɡɚɳɢɳɟɧɵ ɨɬ ɩɟɪɟɧɚɩɪɹɠɟɧɢɣ ɪɚɡɪɹɞɧɢɤɨɦ, ɭɫɬɚɧɨɜɥɟɧɧɵɦ 
ɩɚɪɚɥɥɟɥɶɧɨ ɨɛɦɨɬɤɟ ɪɨɬɨɪɚ. Ɋɚɡɪɹɞɧɢɤ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɞɜɚ 
ɜɫɬɪɟɱɧɨɜɤɥɸɱɟɧɧɵɯ ɬɢɪɢɫɬɨɪɚ ɫ ɫɢɫɬɟɦɨɣ ɢɯ ɭɩɪɚɜɥɟɧɢɹ ɢ ɞɚɬɱɢɤɨɦ 
ɩɟɪɟɧɚɩɪɹɠɟɧɢɹ. ȼɤɥɸɱɟɧɢɟ ɤɚɠɞɨɝɨ ɬɢɪɢɫɬɨɪɚ ɮɢɤɫɢɪɭɟɬɫɹ ɞɚɬɱɢɤɨɦ ɬɨɤɚ, 
ɩɪɢ ɷɬɨɦ ɨɛɦɨɬɤɚ ɪɨɬɨɪɚ ɲɭɧɬɢɪɭɟɬɫɹ ɤɨɧɬɚɤɬɨɪɚɦɢ. ɉɨɫɥɟ ɢɫɱɟɡɧɨɜɟɧɢɹ 
ɩɟɪɟɧɚɩɪɹɠɟɧɢɹ ɫɯɟɦɚ ɜɨɫɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɢ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɧɨɪɦɚɥɶɧɚɹ ɪɚɛɨɬɚ 
ɫɢɫɬɟɦɵ ɜɨɡɛɭɠɞɟɧɢɹ  
Ɂɚɳɢɬɚ ɬɢɪɢɫɬɨɪɧɨɝɨ ɜɵɩɪɹɦɢɬɟɥɹ ɨɬ ɤɨɦɦɭɬɚɰɢɨɧɧɵɯ ɩɟɪɟɧɚɩɪɹɠɟɧɢɣ 
ɜɵɩɨɥɧɹɟɬɫɹ RC-ɰɟɩɹɦɢ. 
  
9.9 ɍɤɚɡɚɧɢɹ ɩɨ ɨɛɫɥɭɠɢɜɚɧɢɸ ɫɢɫɬɟɦɵ ɜɨɡɛɭɠɞɟɧɢɹ 
 
Ɉɩɟɪɚɬɢɜɧɵɣ ɩɟɪɫɨɧɚɥ ɩɪɨɢɡɜɨɞɢɬ ɨɫɦɨɬɪ ɨɛɨɪɭɞɨɜɚɧɢɹ ɫɢɫɬɟɦɵ 
ɜɨɡɛɭɠɞɟɧɢɹ ɧɟ ɪɟɠɟ ɨɞɧɨɝɨ ɪɚɡɚ ɜ ɫɦɟɧɭ, ɚ ɬɚɤɠɟ ɜ ɫɥɭɱɚɹɯ ɪɟɡɤɢɯ ɢɡɦɟɧɟɧɢɣ 
ɪɟɠɢɦɚ ɪɚɛɨɬɵ ɝɟɧɟɪɚɬɨɪɚ (ɧɚɩɪɢɦɟɪ, ɩɨɫɥɟ ɮɨɪɫɢɪɨɜɤɢ ɜɨɡɛɭɠɞɟɧɢɹ), ɜ ɨɛɴɟɦ 
ɬɚɤɨɝɨ ɨɫɦɨɬɪɚ ɞɨɥɠɧɨ ɜɯɨɞɢɬɶ: 
 ɧɚɪɭɠɧɵɣ ɨɫɦɨɬɪ ɬɢɪɫɬɨɪɧɵɯ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟɣ; 
 ɤɨɧɬɪɨɥɶ ɡɚ ɧɚɥɢɱɢɟɦ ɬɨɤɨɜ ɜ ɦɨɫɬɚɯ Ɍɉ ɩɨ ɚɦɩɟɪɦɟɬɪɚɦ, ɭɫɬɚɧɨɜɥɟɧɧɵɦ 
ɧɚ ɞɜɟɪɹɯ ɦɨɫɬɨɜ; 
 ɤɨɧɬɪɨɥɶ ɡɚ ɪɚɜɧɨɦɟɪɧɵɦ ɪɚɫɩɪɟɞɟɥɟɧɢɟɦ ɬɨɤɨɜ ɦɟɠɞɭ ɪɚɛɨɱɟɣ ɢ 
ɮɨɪɫɢɪɨɜɨɱɧɨɣ ɝɪɭɩɩɚɦɢ ɩɨ ɩɪɢɛɨɪɚɦ, ɭɫɬɚɧɨɜɥɟɧɧɵɦ ɧɚ ɞɜɟɪɹɯ ɦɨɫɬɨɜ, ɢ 
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ɦɟɠɞɭ (+) ɢ (-) ɜ ɦɨɫɬɚɯ ɤɚɠɞɨɣ ɝɪɭɩɩɵ ɩɨ ɚɦɩɟɪɦɟɬɪɚɦ, ɭɫɬɚɧɨɜɥɟɧɧɵɦ ɧɚ 
ɞɜɟɪɹɯ ɦɨɫɬɨɜ; 
 ɤɨɧɬɪɨɥɶ ɡɚ ɪɚɛɨɬɨɣ ɜɟɧɬɢɥɹɬɨɪɨɜ ɨɯɥɚɠɞɟɧɢɹ Ɍɉ ɩɨ ɫɢɝɧɚɥɶɧɵɦ 
ɥɚɦɩɚɦ, ɭɫɬɚɧɨɜɥɟɧɧɵɦ ɧɚ ɞɜɟɪɹɯ ɦɨɫɬɨɜ; 
 ɤɨɧɬɪɨɥɶ ɨɬɫɭɬɫɬɜɢɹ ɩɨɫɬɨɪɨɧɧɢɯ ɲɭɦɨɜ ɩɪɢ ɪɚɛɨɬɟ ɜɟɧɬɢɥɹɬɨɪɨɜ; 
 ɤɨɧɬɪɨɥɶ ɡɚ ɫɨɫɬɨɹɧɢɟɦ ɋɍɊ ȽȽ, ɋɍɊ ȼȽ ɢ ɫɢɫɬɟɦɵ ɜɨɡɛɭɠɞɟɧɢɹ ɜ ɰɟɥɨɦ 
ɩɨ ɩɪɢɛɨɪɚɦ, ɞɢɫɩɥɟɹɦ, ɫɜɟɬɨɫɜɟɬɨɞɢɨɞɧɨɣ ɢɧɞɢɤɚɰɢɢ; 
 ɤɨɧɬɪɨɥɶ ɡɚ ɬɟɦɩɟɪɚɬɭɪɨɣ ɜɵɩɪɹɦɢɬɟɥɶɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. 
 Ɉɛɨ ɜɫɟɯ ɨɛɧɚɪɭɠɟɧɧɵɯ ɞɟɮɟɤɬɚɯ ɢ ɧɟɢɫɩɪɚɜɧɨɫɬɹɯ ɫɢɫɬɟɦɵ 
ɜɨɡɛɭɠɞɟɧɢɹ ɨɩɟɪɚɬɢɜɧɵɣ ɩɟɪɫɨɧɚɥ ɞɨɥɠɟɧ ɞɟɥɚɬɶ ɡɚɩɢɫɶ ɜ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɦ 
ɠɭɪɧɚɥɟ.  
 
9.10 Ɍɟɯɧɢɤɚ ɛɟɡɨɩɚɫɧɨɫɬɢ 
 
Эɤɫɩɥɭɚɬɚɰɢɹ ɫɢɫɬɟɦɵ ɬɢɪɢɫɬɨɪɧɨɝɨ ɜɨɡɛɭɠɞɟɧɢɹ ɝɟɧɟɪɚɬɨɪɚ 
ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ "Ɇɟɠɨɬɪɚɫɥɟɜɵɦɢ ɩɪɚɜɢɥɚɦɢ ɩɨ ɨɯɪɚɧɟ 
ɬɪɭɞɚ". 
Ʉɨɪɩɭɫ ɳɢɬɚ ɜɨɡɛɭɠɞɟɧɢɹ ɞɨɥɠɟɧ ɛɵɬɶ ɡɚɡɟɦɥɟɧ. 
Ʉɚɠɞɵɣ ɪɚɛɨɬɧɢɤ, ɞɨɩɭɫɤɚɟɦɵɣ ɤ ɨɛɫɥɭɠɢɜɚɧɢɸ ɫɢɫɬɟɦɵ ɜɨɡɛɭɠɞɟɧɢɹ ɞɨɥɠɟɧ 
ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɩɪɨɣɬɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɢɧɫɬɪɭɤɬɚɠ ɢ ɩɨɞɪɨɛɧɨ 
ɨɡɧɚɤɨɦɢɬɶɫɹ ɫ ɤɨɧɫɬɪɭɤɰɢɟɣ ɫɢɫɬɟɦɵ ɜɨɡɛɭɠɞɟɧɢɹ ɢ ɢɧɫɬɪɭɤɰɢɟɣ ɩɨ ɟё 
ɷɤɫɩɥɭɚɬɚɰɢɢ. 
ɉɪɢ ɪɚɛɨɬɟ ɬɢɪɢɫɬɨɪɧɵɯ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟɣ ɝɟɧɟɪɚɬɨɪɚ ɞɨɩɭɫɤɚɟɬɫɹ 
ɨɬɤɪɵɜɚɬɶ ɞɜɟɪɢ ɲɤɚɮɚ ɞɥɹ ɜɢɡɭɚɥɶɧɨɝɨ ɨɫɦɨɬɪɚ ɢ ɩɪɨɜɟɪɤɢ ɫɨɫɬɨɹɧɢɹ 
ɬɢɪɢɫɬɨɪɧɵɯ ɩɥɟɱ ɩɨ ɫɢɝɧɚɥɶɧɵɦ ɧɟɨɧɨɜɵɦ ɥɚɦɩɨɱɤɚɦ, ɥɸɛɵɟ ɪɟɦɨɧɬɧɵɟ 
ɪɚɛɨɬɵ ɛɟɡ ɜɵɜɨɞɚ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ ɢɡ ɪɚɛɨɬɵ ɡɚɩɪɟɳɚɸɬɫɹ.  
ɉɪɢ ɩɨɥɶɡɨɜɚɧɢɢ ɷɥɟɤɬɪɨɧɧɵɦ ɢ ɪɟɝɢɫɬɪɢɪɭɸɳɢɦ ɨɫɰɢɥɥɨɝɪɚɮɚɦɢ ɞɥɹ 
ɤɨɧɬɪɨɥɹ ɜɵɩɪɹɦɥɟɧɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɜɨɡɛɭɠɞɟɧɢɹ ɧɚɩɪɹɠɟɧɢɟ ɩɢɬɚɧɢɹ ɧɚ ɧɢɯ 
ɞɨɥɠɧɨ ɩɨɞɚɜɚɬɶɫɹ ɱɟɪɟɡ ɪɚɡɞɟɥɢɬɟɥɶɧɵɣ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɫ ɢɡɨɥɹɰɢɟɣ 
ɪɚɫɫɱɢɬɚɧɧɨɣ ɧɚ ɢɫɩɵɬɚɬɟɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɰɟɩɟɣ ɜɨɡɛɭɠɞɟɧɢɹ, ɞɥɹ ɨɬɞɟɥɟɧɢɹ 













ȼ ɞɢɩɥɨɦɧɨɦ ɩɪɨɟɤɬɟ ɪɚɫɫɱɢɬɚɧɵ ɢ ɨɩɪɟɞɟɥɟɧɵ ɨɫɧɨɜɧɵɟ ɷɥɟɦɟɧɬɵ ɢ 
ɩɚɪɚɦɟɬɪɵ Ƚɷɫɷɪɫɤɨɝɨ ɝɢɞɪɨɭɡɥɚ ɧɚ ɪɟɤɟ Ȼɨɥɶɲɨɣ ȿɧɢɫɟɣ, ɹɜɥɹɸɳɢɦɫɹ ɫɨɨɪɭ-
ɠɟɧɢɟɦ I ɤɥɚɫɫɚ. 
ɇɚ ɩɟɪɜɨɦ ɷɬɚɩɟ ɧɚ ɨɫɧɨɜɟ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɯ ɞɚɧɧɵɯ ɛɵɥɢ ɨɩɪɟɞɟɥɟɧɵ 
ɡɧɚɱɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɱɟɬɧɵɯ ɪɚɫɯɨɞɨɜ ɞɥɹ ɫɥɭɱɚɟɜ: ɨɫɧɨɜɧɨɝɨ ɨɛɟɫɩɟ-
ɱɟɧɧɨɫɬɶɸ 0,1 % ɢ ɩɨɜɟɪɨɱɧɨɝɨ 0,01 % ɪɚɜɧɵɯ 5769 ɢ 8063 ɦ3/ɫ ɫɨɨɬɜɟɬɫɬɜɟɧ-
ɧɨ. 
ȼ ɯɨɞɟ ɜɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɚɫɱɟɬɨɜ ɛɵɥɚ ɪɚɫɫɱɢɬɚɧɚ ɭɫɬɚɧɨɜɥɟɧɧɚɹ 
ɦɨɳɧɨɫɬɶ, ɪɚɜɧɚɹ 207 Ɇȼɬ ɢ ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɹɹ ɜɵɪɚɛɨɬɤɚ 1,267 ɦɥɪɞ. Ʉɜɬ*ɱ. 
ɇɚ ɬɪɟɬɶɟɦ ɷɬɚɩɟ ɛɵɥɨ ɨɩɪɟɞɟɥɟɧɨ ɨɩɬɢɦɚɥɶɧɨɟ ɱɢɫɥɨ ɢ ɬɢɩ ɝɢɞɪɨɚɝɪɟɝɚ-
ɬɨɜ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ. Ⱦɥɹ ɷɬɨɝɨ ɛɵɥɚ ɩɨɫɬɪɨɟɧɚ ɨɛɥɚɫɬɶ ɞɨɩɭɫɬɢɦɵɯ ɪɟɠɢɦɨɜ 
ɪɚɛɨɬɵ (ɪɟɠɢɦɧɨɟ ɩɨɥɟ ɩɨ ɧɚɩɨɪɭ ɢ ɪɚɫɯɨɞɭ), ɧɚ ɤɨɬɨɪɨɣ ɨɩɪɟɞɟɥɟɧɵ ɫɥɟɞɭɸ-
ɳɢɟ ɧɚɩɨɪɵ:  
 ɦɚɤɫɢɦɚɥɶɧɵɣ – 38,8 ɦ; 
 ɪɚɫɱɟɬɧɵɣ  – 35,6 ɦ; 
 ɦɢɧɢɦɚɥɶɧɵɣ  – 21,6 ɦ.  
 ɉɪɢ ɜɵɛɨɪɟ ɬɭɪɛɢɧ ɪɚɫɫɦɚɬɪɢɜɚɥɨɫɶ ɞɜɚ ɜɚɪɢɚɧɬɚ ɉɅ40ɚ-ȼ ɢ ɉɅ40ɛ-ȼ. 
ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɪɚɫɱɟɬɨɜ ɛɵɥ ɨɩɪɟɞɟɥɟɧ ɨɩɬɢɦɚɥɶɧɵɣ ɜɚɪɢɚɧɬ ɫ ɱɟɬɵɪɶɦɹ ɝɢɞ-
ɪɨɬɭɪɛɢɧɚɦɢ ɉɅ40ɛ-ȼ-4500. 
ɉɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ ɞɥɹ ɜɵɛɪɚɧɧɨɣ ɬɭɪɛɢɧɵ ɫ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɨɣ 
ɜɪɚɳɟɧɢɹ 166,7 ɨɛ/ɦɢɧ ɛɵɥ ɩɨɞɨɛɪɚɧ ɫɟɪɢɣɧɵɣ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪ ɋȼ-808/130-36 
ɍ1 ɫ ɧɨɦɢɧɚɥɶɧɨɣ ɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɶɸ 52 Ɇȼɬ.  
 Ⱦɚɥɟɟ ɛɵɥɚ ɜɵɛɪɚɧɚ ɫɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ ȽЭɋ ɫ ɟɞɢɧɢɱɧɵɦɢ ɛɥɨɤɚɦɢ ɢ 
ɩɪɢɧɹɬɚ ɫɯɟɦɚ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɧɚ 7 ɩɪɢɫɨɟɞɢɧɟɧɢɹ (4 ɟɞɢɧɢɱ-
ɧɵɯ ɛɥɨɤɚ, 3 ɨɬɯɨɞɹɳɢɯ ɜɨɡɞɭɲɧɵɯ ɥɢɧɢɣ) ɈɊɍ 220 ɤȼ – "ɨɞɧɚ ɪɚɛɨɱɚɹ ɫɟɤɰɢ-
ɨɧɢɪɨɜɚɧɧɚɹ ɜɵɤɥɸɱɚɬɟɥɟɦ ɢ ɨɛɯɨɞɧɚɹ ɫɢɫɬɟɦɵ ɲɢɧ". ɉɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ 
ɢ ɤɚɬɚɥɨɝɚɦ ɛɵɥɨ ɜɵɛɪɚɧɨ ɫɥɟɞɭɸɳɟɟ ɜɵɫɨɤɨɜɨɥɶɬɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ: ɛɥɨɱɧɵɟ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ 
ɌȾ– 63000/220; ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɨɛɳɟɫɬɚɧɰɢɨɧɧɵɯ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ  
ɌɋЗ- 2500/10/6; ɞɥɹ ȼɅЭɉ – ɫɬɚɥɟɚɥɸɦɢɧɟɜɵɟ ɩɪɨɜɨɞɚ ɦɚɪɤɢ Ⱥɋ 95/16 
(ɨɞɢɧ ɩɪɨɜɨɞ ɜ ɮɚɡɟ).  
 ȼ ɤɚɱɟɫɬɜɟ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ, ɩɪɢɧɹɬ ɝɚɡɨɜɵɣ ɜɵɤɥɸɱɚɬɟɥɶ 
ȼȽȽ-10 ɮɢɪɦɵ «ȼɵɫɨɤɨɜɨɥɶɬɧɵɣ ɫɨɸɡ».  
ɉɨɫɥɟ ɜɵɛɨɪɚ ɨɫɧɨɜɧɨɝɨ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɛɵɥ ɪɚɫɫɦɨɬɪɟɧ ɨɛɹɡɚ-
ɬɟɥɶɧɵɣ ɩɟɪɟɱɟɧɶ ɭɫɬɪɨɣɫɬɜ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ ɢ ɚɜɬɨɦɚɬɢɤɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɉɍЭ. Ʉɨɦɩɨɧɨɜɤɚ ɝɢɞɪɨɭɡɥɚ ɛɵɥɚ ɩɪɢɧɹɬɚ ɪɭɫɥɨɜɚɹ. ɋɬɪɨɢɬɟɥɶɧɵɟ ɪɚɫɯɨɞɵ 
ɩɪɨɩɭɫɤɚɸɬɫɹ ɱɟɪɟɡ ɝɪɟɛɟɧɤɭ. ȼɨɞɨɫɥɢɜɧɚɹ ɩɥɨɬɢɧɚ ɩɪɢɧɹɬɚ ɛɟɬɨɧɧɨɣ. Ƚɥɭɯɚɹ 
– ɝɪɭɧɬɨɜɚɹ ɤɚɦɟɧɧɨ-ɧɚɛɪɨɫɧɚɹ. 
 ȼ ɫɨɫɬɚɜ ɫɨɨɪɭɠɟɧɢɣ ɜɯɨɞɹɬ: 
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– ɜɨɞɨɫɛɪɨɫɧɚɹ ɛɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ ɫ ɩɨɜɟɪɯɧɨɫɬɧɵɦ ɜɨɞɨɫɥɢɜɨɦ ɩɪɚɤɬɢ-
ɱɟɫɤɨɝɨ ɩɪɨɮɢɥɹ – 172 ɦ; 
– ɫɬɚɧɰɢɨɧɧɚɹ ɛɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ – 90 ɦ; 
– ɝɥɭɯɚɹ ɥɟɜɨɛɟɪɟɠɧɚɹ– 59 ɦ; 
– ɝɪɭɧɬɨɜɚɹ ɩɪɚɜɨɛɟɪɟɠɧɚɹ ɩɥɨɬɢɧɚ – 193,6 ɦ. 
 ɇɚ ɞɚɧɧɨɦ ɷɬɚɩɟ ɪɚɫɱɟɬɧɵɦ ɩɭɬɟɦ ɨɩɪɟɞɟɥɟɧɵ ɝɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ ɢ ɯɚ-
ɪɚɤɬɟɪɧɵɟ ɨɬɦɟɬɤɢ ɩɥɨɬɢɧɵ: 
– ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ – 32 ɦ; 
– ɨɬɦɟɬɤɚ ɩɨɞɨɲɜɵ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ – 671 ɦ;  
– ɱɢɫɥɨ ɜɨɞɨɫɥɢɜɧɵɯ ɨɬɜɟɪɫɬɢɣ – 8; 
– ɲɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɵɯ ɨɬɜɟɪɫɬɢɣ ɜ ɫɜɟɬɭ – 18 ɦ; 
– ɨɬɦɟɬɤɚ ɝɪɟɛɧɹ – 718,8 ɦ; 
 Ⱦɥɹ ɝɚɲɟɧɢɹ ɤɢɧɟɬɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɜɨɞɧɨɝɨ ɩɨɬɨɤɚ, ɩɪɨɩɭɫɤɚɟɦɨɝɨ ɱɟɪɟɡ 
ɜɨɞɨɫɥɢɜɧɭɸ ɩɥɨɬɢɧɭ, ɩɪɢɦɟɧɹɟɬɫɹ ɨɬɥɟɬ ɫɬɪɭɢ.  
 ȼɨ ɢɡɛɟɠɚɧɢɟ ɧɟɞɨɩɭɫɬɢɦɨ ɛɨɥɶɲɢɯ ɧɚɩɪɹɠɟɧɢɣ, ɩɨɹɜɥɹɸɳɢɯɫɹ ɩɪɢ ɧɟ-
ɪɚɜɧɨɦɟɪɧɵɯ ɨɫɚɞɤɚɯ ɨɫɧɨɜɚɧɢɹ ɢ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɞɟɮɨɪɦɚɰɢɹɯ, ɜ ɪɚɡɥɢɱ-
ɧɵɯ ɱɚɫɬɹɯ ɬɟɥɚ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ, ɨɧɚ ɪɚɡɞɟɥɟɧɚ ɧɚ ɫɟɤɰɢɢ ɩɨɫɬɨɹɧɧɵɦɢ ɬɟɦ-
ɩɟɪɚɬɭɪɧɨ-ɨɫɚɞɨɱɧɵɦɢ ɲɜɚɦɢ.  
 Ɍɚɤɠɟ ɜ ɷɬɨɦ ɪɚɡɞɟɥɟ ɩɪɨɢɡɜɟɞɟɧɚ ɨɰɟɧɤɚ ɩɪɨɱɧɨɫɬɢ ɢ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɥɨ-
ɬɢɧɵ ɩɪɢ ɨɫɧɨɜɧɨɦ ɢ ɨɫɨɛɨɦ ɫɨɱɟɬɚɧɢɹɯ ɧɚɝɪɭɡɨɤ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɪɚɫɱɟɬɨɜ ɤɨ-
ɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɫɨɨɪɭɠɟɧɢɹ ɫɨɫɬɚɜɥɹɟɬ 1,34 ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɣ 
ɧɚɝɪɭɡɨɤ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ (ɧɨɪɦɚɬɢɜɧɨɟ ɡɧɚɱɟɧɢɟ ɞɥɹ ɫɨɨɪɭɠɟɧɢɣ I ɤɥɚɫɫɚ – 1,2). 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɥɨɬɢɧɚ Ƚɷɫɷɪɫɤɨɝɨ ɝɢɞɪɨɭɡɥɚ ɨɬɜɟɱɚɟɬ ɬɪɟɛɨɜɚɧɢɹɦ ɧɚɞɟɠɧɨ-
ɫɬɢ. ɉɪɢ ɪɚɫɱɟɬɟ ɩɥɨɬɢɧɵ ɧɚ ɩɪɨɱɧɨɫɬɶ ɫɠɢɦɚɸɳɢɟ ɧɚɩɪɹɠɟɧɢɹ ɧɟ ɩɪɟɜɵɲɚɸɬ 
ɤɪɢɬɢɱɟɫɤɢɯ ɡɧɚɱɟɧɢɣ, ɪɚɫɬɹɝɢɜɚɸɳɢɟ ɧɚɩɪɹɠɟɧɢɹ ɨɬɫɭɬɫɬɜɭɸɬ.  ɉɥɨɬɢɧɚ ɨɬ-
ɜɟɱɚɟɬ ɜɫɟɦ ɬɪɟɛɨɜɚɧɢɹɦ, ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɦɢ ɋɇɢɉ.  
 ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɟɣɫɬɜɭɸɳɢɦ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ ɪɚɫɫɦɨɬɪɟɧɵ ɦɟɪɨ-
ɩɪɢɹɬɢɹ ɨɪɝɚɧɢɡɚɰɢɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ȽɌɋ. Ɍɚɤɠɟ ɩɟɪɟɱɢɫɥɟɧɵ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ 
ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ ɩɟɪɢɨɞ ɜɨɡɜɟɞɟɧɢɹ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɢɞɪɨɭɡɥɚ.  
 ɉɨ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɦ ɪɚɫɱɟɬɚɦ ɩɨɥɭɱɟɧɵ ɫɥɟɞɭɸɳɢɟ ɩɨɤɚɡɚɬɟɥɢ: 
 – ɫɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ – 6,1 ɥɟɬ;  
– ɫɟɛɟɫɬɨɢɦɨɫɬɶ – 0,13 ɪɭɛ/ɤȼɬ 
– ɭɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ  –  11688ɬɵɫ. ɪɭɛ./ɤȼɬ. 
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Аɧалɢɡ ɢсхɨдɧых даɧɧых 
 
Тɚɛɥɢɰɚ Ⱥ.1 – Ɋɹɞ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɯ ɧɚɛɥɸɞɟɧɢɣ ɡɚ ɪɟɤɨɣ Ȼɨɥɶɲɨɣ Еɧɢɫɟɣ ɡɚ 
ɩɟɪɢɨɞ 1922-1971 ɝɝ. 



















Ƚɨɞ I II III IV V VI VII VIII IX X XI XII Qг Qм Qп 
1922 142 122 102 163 394 1221 875 713 505 413 240 142 424 229 742 
1923 200 176 158 194 836 1355 740 613 325 232 202 200 434 190 774 
1924 165 139 122 205 236 3490 444 548 628 444 309 165 584 237 1069 
1925 262 248 232 378 528 913 1005 682 394 275 198 262 441 252 704 
1926 151 118 105 158 682 1105 855 398 421 313 259 151 400 192 692 
1927 202 163 155 190 336 1275 836 705 644 278 205 202 431 196 759 
1928 174 161 138 228 271 1240 928 721 498 398 236 174 434 222 732 
1929 213 192 186 328 982 2375 471 405 413 309 302 213 535 253 929 
1930 232 228 221 252 444 875 990 798 590 455 328 232 476 287 739 
1931 190 195 185 362 1088 1215 694 600 382 330 194 190 468 234 796 
1932 154 128 98 202 228 1113 967 728 598 282 244 154 414 190 727 
1933 207 195 172 209 1175 2105 532 490 452 271 213 207 518 208 951 
1934 189 150 148 471 855 1298 721 836 775 548 325 189 552 306 897 
1935 228 204 200 248 1213 3221 436 428 336 236 159 228 589 205 1127 
1936 132 125 118 167 244 1190 905 875 798 428 336 132 470 233 802 
1937 253 248 244 267 721 1125 894 528 813 475 355 253 522 311 816 
1938 268 259 236 275 1113 1913 494 678 490 286 209 268 535 247 938 
1939 186 109 108 232 1082 1436 752 736 759 459 367 186 548 258 953 
1940 260 251 215 303 805 1140 470 405 275 240 190 260 392 230 619 
1941 136 120 116 198 321 4482 505 471 513 267 248 136 631 183 1258 
1942 192 173 169 290 1052 2567 544 413 44 376 344 192 574 267 924 
1943 247 240 228 236 990 1278 913 952 752 598 378 247 597 326 977 
1944 300 211 171 225 282 1152 971 682 509 262 232 300 433 229 719 
1945 195 171 167 267 778 1759 625 744 682 575 375 195 559 303 918 
1946 293 290 282 302 421 836 1036 632 567 362 252 293 460 290 698 
1947 237 178 165 244 1028 3952 428 567 582 544 382 237 724 304 1311 
1948 172 166 158 350 909 1167 633 484 340 304 166 172 419 213 707 
1949 167 142 114 171 715 2335 1567 998 642 467 338 167 657 232 1251 
1950 218 199 192 305 1152 1528 482 675 502 317 255 218 504 244 868 
1951 208 188 165 240 355 1259 767 759 544 422 263 208 452 248 832 
1952 241 227 225 275 875 1144 702 686 428 290 217 241 458 238 852 
1953 159 145 144 255 952 2913 555 636 517 385 290 159 599 231 1115 
1954 222 214 205 436 644 798 798 698 482 293 228 222 434 256 684 
1955 180 165 141 213 259 2144 452 690 675 490 359 180 508 268 844 
1956 309 202 195 263 798 1028 652 444 459 324 267 309 431 256 676 
1957 224 222 213 259 475 928 905 852 518 298 286 224 447 241 736 
1958 183 180 173 282 740 1163 759 694 343 248 171 183 425 200 740 
1959 156 136 125 175 302 1244 1067 927 721 513 271 156 489 230 852 
1960 215 208 176 309 567 1317 778 644 475 436 348 215 480 283 756 
1961 284 282 271 336 913 1490 586 586 428 300 221 284 490 268 801 
1962 170 153 146 186 213 1236 817 802 536 452 282 170 436 232 721 
1963 211 182 179 298 894 1413 682 509 316 305 167 211 442 213 763 
1964 145 134 127 294 759 952 1321 973 525 336 275 145 504 217 906 
1965 198 158 149 217 1198 1575 459 651 363 259 175 198 464 189 849 
1966 162 148 132 154 234 1336 1052 1013 528 344 278 162 466 204 833 
1967 205 185 182 259 505 1182 605 750 467 252 225 205 417 213 702 
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Ɉɤɨɧɱɚɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ 
ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɚ Ⱥ.1 
Ƚɨɞ I II III IV V VI VII VIII IX X XI XII Qг Qм Qп 
1968 177 155 152 2211 1236 1452 521 660 309 302 182 177 459 474 836 
1969 140 132 129 178 255 982 1413 1048 844 528 275 140 515 234 908 
1970 219 168 162 452 605 1000 1000 821 375 255 178 219 449 227 760 
1971 148 114 111 182 375 1202 1121 990 532 352 228 148 464 193 844 
 
Тɚɛɥɢɰɚ Ⱥ.2 – Ɋɚɫɱёɬ ɢɧɬɟɝɪɚɥɶɧɨɣ ɤɪɢɜɨɣ ɧɚɝɪɭɡɤɢ 
Зɢɦɚ Ʌɟɬɨ 
Чɚɫ  Эɧɟɪɝɢɹ Ɇɨɳɧɨɫɬɶ Чɚɫ  Эɧɟɪɝɢɹ Ɇɨɳɧɨɫɬɶ 
1 430 10 10 1 385 0 5 
2 420 20 15 2 380 5 7 
3 415 35 20 3 378 9 9 
4 410 35 20 4 376 15 20 
5 410 45 22 5 365 59 25 
6 408 57 24 6 360 84 35 
7 406 78 27 7 350 144 40 
8 403 102 30 8 345 179 45 
9 400 102 30 9 340 219 55 
10 400 122 32 10 330 309 60 
11 398 155 35 11 325 359 75 
12 395 215 40 12 310 524 75 
13 390 280 45 13 310 524 80 
14 385 280 45 14 305 589 83 
15 385 355 50 15 302 631 85 
16 380 515 60 16 300 661 85 
17 370 855 80 17 300 661 90 
18 350 1215 100 18 295 746 105 
19 330 1785 130 19 280 1016 125 
20 300 2385 160 20 260 1396 185 
21 270 2805 180 21 200 2596 215 
22 250 3575 215 22 170 3226 225 
23 215 3690 220 23 160 3446 235 
24 210 8730 430 24 150 7276 385 
 
Тɚɛɥɢɰɚ Ⱥ.3 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɨɜ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɝɨɞɨɜɵɯ ɝɪɚɮɢɤɨɜ 
                                                                                                                                 Ɇɨɳɧɨɫɬɶ ɜ ɦɟɝɚɜɚɬɬɚɯ 
Ɇɟɫɹɰ 1 2 3 4 5 6 7 8 9 10 11 12 
Pɫɪ, Ɇȼɬ 363 355 341 326 312 304 304 312 326 341 355 363 









Ɍɚɛɥɢɰɚ Ȼ.1 – ȼɟɥɢɱɢɧɵ ɧɟɨɛɯɨɞɢɦɵɟ ɞɥя ɪɚɫɱёɬɚ ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɯɨɞɨɜ 
ɡɚɞɚɧɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 
Ƚɨɞ Qmax,ɦ3/c K K-1 (K-1)2 (K-1)3 
1922 4482 2,81 1,815 3,293 2,81 
1923 3952 2,48 1,482 2,196 2,48 
1924 3490 2,19 1,192 1,420 2,19 
1925 3221 2,02 1,023 1,046 2,02 
1926 2913 1,83 0,829 0,688 1,83 
1927 2567 1,61 0,612 0,375 1,61 
1928 2375 1,49 0,492 0,242 1,49 
1929 2335 1,47 0,466 0,218 1,47 
1930 2144 1,35 0,346 0,120 1,35 
1931 2105 1,32 0,322 0,104 1,32 
1932 1913 1,20 0,201 0,041 1,20 
1933 1759 1,10 0,105 0,011 1,10 
1934 1575 0,99 -0,011 0,000 0,99 
1935 1528 0,96 -0,040 0,002 0,96 
1936 1490 0,94 -0,064 0,004 0,94 
1937 1452 0,91 -0,088 0,008 0,91 
1938 1436 0,90 -0,098 0,010 0,90 
1939 1423 0,89 -0,106 0,011 0,89 
1940 1413 0,89 -0,113 0,013 0,89 
1941 1375 0,86 -0,136 0,019 0,86 
1942 1355 0,85 -0,149 0,022 0,85 
1943 1336 0,84 -0,161 0,026 0,84 
1944 1321 0,83 -0,170 0,029 0,83 
1945 1317 0,83 -0,173 0,030 0,83 
1946 1298 0,82 -0,185 0,034 0,82 
1947 1278 0,80 -0,197 0,039 0,80 
1948 1275 0,80 -0,199 0,040 0,80 
1949 1259 0,79 -0,209 0,044 0,79 
1950 1244 0,78 -0,219 0,048 0,78 
1951 1240 0,78 -0,221 0,049 0,78 
1952 1236 0,78 -0,224 0,050 0,78 
1953 1221 0,77 -0,233 0,054 0,77 
1954 1190 0,75 -0,253 0,064 0,75 
1955 1182 0,74 -0,258 0,066 0,74 
1956 1163 0,73 -0,270 0,073 0,73 
1957 1152 0,72 -0,277 0,076 0,72 
1958 1144 0,72 -0,282 0,079 0,72 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢя Ȼ 
 
ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ Ȼ.1 
Ƚɨɞ Qmax,ɦ3/c K K-1 (K-1)2 (K-1)3 
1959 1140 0,72 -0,284 0,081 0,72 
1960 1125 0,71 -0,293 0,086 0,71 
1961 1121 0,70 -0,296 0,088 0,70 
1962 1113 0,70 -0,301 0,091 0,70 
1963 1105 0,69 -0,306 0,094 0,69 
1964 1067 0,67 -0,330 0,109 0,67 
1965 1036 0,65 -0,349 0,122 0,65 
1966 1028 0,65 -0,354 0,126 0,65 
1967 1005 0,63 -0,369 0,136 0,63 
1968 1000 0,63 -0,372 0,138 0,63 
1969 990 0,62 -0,378 0,143 0,62 
1970 928 0,58 -0,417 0,174 0,58 
1971 798 0,50 -0,499 0,249 0,50 
 
79615 50,00 0,000 12,278 12,296 
 
Ɍɚɛɥɢɰɚ Ȼ.2 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɚ ɷɦɩɢɪɢɱɟɫɤɢɯ ɤɪɢɜɵɯ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 
Ƚɨɞ Qɫɪ. ɝɨɞ Ƚɨɞ Qɫɪ. ɦɟɠɟɧɶ Ƚɨɞ Qɫɪ. ɉɚɜɨɞɨɤ ɪ, % 
1947 724 1968 474 1947 1311 2 
1949 657 1943 326 1941 1258 4 
1941 631 1937 311 1949 1251 6 
1953 599 1934 306 1935 1127 8 
1943 597 1947 304 1953 1115 10 
1935 589 1945 303 1924 1069 12 
1924 584 1946 290 1943 977 14 
1942 574 1930 287 1939 953 16 
1945 559 1960 283 1933 951 18 
1934 552 1955 268 1938 938 20 
1939 548 1961 268 1929 929 22 
1938 535 1942 267 1942 924 24 
1929 535 1939 258 1945 918 25 
1937 522 1956 256 1969 908 27 
1933 518 1954 256 1964 906 29 
1969 515 1929 253 1934 897 31 
1955 508 1925 252 1950 868 33 
1964 504 1951 248 1959 852 35 
1950 504 1938 247 1952 852 37 






ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢя Ȼ 
 
ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ Ȼ.2 
Ƚɨɞ Qɫɪ. ɝɨɞ Ƚɨɞ Qɫɪ. ɦɟɠɟɧɶ Ƚɨɞ Qɫɪ. ɉɚɜɨɞɨɤ ɪ, % 
1959 489 1957 241 1955 844 41 
1960 480 1952 238 1971 844 43 
1930 476 1924 237 1968 836 45 
1936 470 1931 235 1966 833 47 
1931 468 1969 234 1951 832 49 
1966 466 1936 233 1937 816 51 
1965 464 1949 232 1936 802 53 
1971 464 1962 232 1961 801 55 
1946 460 1953 231 1931 798 57 
1968 459 1940 230 1923 774 59 
1952 458 1959 230 1963 763 61 
1951 452 1922 229 1970 760 63 
1970 449 1944 229 1927 759 65 
1957 447 1970 227 1960 756 67 
1963 442 1928 222 1922 742 69 
1935 441 1964 217 1958 740 71 
1962 436 1967 213 1930 739 73 
1923 434 1948 213 1957 736 75 
1928 434 1963 213 1928 732 76 
1954 434 1933 208 1932 727 78 
1944 433 1935 205 1962 721 80 
1956 431 1966 204 1944 719 82 
1927 431 1958 200 1948 707 84 
1958 425 1927 196 1925 704 86 
1922 424 1971 193 1967 702 88 
1948 419 1926 192 1946 698 90 
1967 417 1923 190 1926 692 92 
1932 414 1932 190 1954 684 94 
1926 400 1965 189 1956 676 96 
1940 392 1941 183 1940 619 98 
 
Ɍɚɛɥɢɰɚ Ȼ.3 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɚ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ ɫɬɚɧɰɢɢ 





ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢя Ȼ 
 
Ɇɟɫяɰ I II III IV V VI 𝑧ʜʐ, ˏ 674,47 674,45 674,35 674,77 675,84 676,27 𝐻ː, ˏ 39,13 39,15 39,25 38,83 37,76 37,33 𝑁б, ʛʑ˕ 58,7 56,6 53,9 122,4 308,5 389,5 𝑄ʑХК, ˏ3/𝑐 176 176 176 352 352 352 𝑧ʜʐ, ˏ 674,49 674,49 674,40 674,77 674,77 674,77 𝐻ː, ˏ 39,11 39,11 39,20 38,83 38,83 38,83 𝑁ʑХК, ʛʑ˕ 61,81 61,81 61,96 122,73 122,73 122,73 
 
 
Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ Ȼ.3 
Ɇɟɫяɰ VII VIII IX X XI XII 𝑄бы˕, ˏ3/𝑐 628 479 335 299 161 170 𝑄п, ˏ3/𝑐 5 5 5 5 5 5 𝑄ф, ˏ3/𝑐 2 2 2 2 2 2 𝑄и, ˏ3/𝑐 3 3 3 3 0 0 𝑄ˎ, ˏ3/𝑐 0 0 0 0 3 3 𝑄ʒЭС, ˏ3/𝑐 633 484 340 304 166 175 𝑧ʜʐ, ˏ 675,32 675,03 674,74 674,66 674,45 674,48 𝐻ː, ˏ 38,28 38,57 38,86 38,94 39,15 39,12 𝑁б, ʛʑ˕ 215,9 165,9 116,9 104,5 56,6 59,7 𝑄ʑХК, ˏ3/𝑐 352 352 352 352 176 176 𝑧ʜʐ, ˏ 674,77 674,77 674,77 674,77 674,49 674,49 𝐻ː, ˏ 38,83 38,83 38,83 38,83 39,11 39,11 𝑁ʑХК, ʛʑ˕ 122,73 122,73 122,73 122,73 61,81 61,81 
 
Ɍɚɛɥɢɰɚ Ȼ.4 – ɋɪɚɛɨɬɤɚ-ɧɚɩɨɥɧɟɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢщɚ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ 
Ɇ(1) 
Ɋɚɫɯɨɞ, ˏ3/˔ 𝑉𝑡, ˍˏ3 
Ȼ(2) ɉɨɬɟɪɢ ɉ.Ȼ.(7) ȼɏɄ ȼȾɏ. ȽЭɋ ɇȻ ɉ(3) И(4) Ɏ(5) Ʌ(6) ɢɡɦ. ɧɚɱ. ɤɨɧ. 
9 335 5 3 4 0 323 352 5 8 7 0,04 4,4 4,36 
10 299 5 3 2 0 289 352 15 350 352 0,13 4,36 4,23 
11 161 5 0 2 3 151 176 51 350 352 0,60 4,23 3,63 
12 170 5 0 2 3 160 176 231 392 394 0,67 3,63 2,96 
1 167 5 0 2 3 157 176 260 430 432 0,70 2,96 2,25 
2 161 5 3 2 3 148 176 272 439 441 0,69 2,25 1,56 
3 153 5 3 2 0 143 176 267 428 430 0,80 1,56 0,76 
4 351 -1 3 2 -6 352 352 309 462 464 0,09 0,76 0,67 
5 910 -1 3 2 -6 911 352 35 386 388 -1,01 0,67 1,67 
6 1162 5 3 2 0 1152 352 -388 522 524 -1,92 1,67 3,59 
7 628 5 3 2 0 618 352 -740 422 424 -0,59 3,59 4,18 





ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢя Ȼ 
 
Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ Ȼ.4 
Ɇ(1) 
Ɉɬɦɟɬɤɚ, ɦ   
ȼȻ ɇȻ   ɧɚɱɚɥɶɧɚя ɤɨɧɟɱɧɚя ɫɪɟɞɧяя 𝐻𝑡 , ˏ 𝑁𝑡 , ʛʑ˕ 
9 714,00 713,93 713,97 674,77 38,79 122 
10 713,93 713,71 713,82 674,77 38,65 121 
11 713,71 712,74 713,22 675,06 37,76 133 
12 712,74 711,97 712,35 675,15 36,80 142 
1 711,97 711,25 711,61 675,18 36,03 142 
2 711,25 709,07 710,16 675,15 34,61 133 
3 709,07 699,58 704,33 675,00 28,93 120 
4 699,58 697,62 698,60 674,85 23,35 81 
5 697,62 709,65 703,64 675,12 28,11 132 
6 709,65 712,69 711,17 674,92 35,85 136 
7 712,69 713,62 713,15 674,88 37,88 136 
8 713,62 714,00 713,81 674,86 38,55 136 






(7) ɉɨɥɟɡɧɵɣ ɛɵɬɨɜɨɣ  
 
 
Ɍɚɛɥɢɰɚ Ȼ.5 – ɋɪɚɛɨɬɤɚ-ɧɚɩɨɥɧɟɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢщɚ ɜ ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ 1 
ɫɩɨɫɨɛ 
Ɇ 
Ɋɚɫɯɨɞ, ˏ3/˔ 𝑉𝑡, ˍˏ3 
Ȼ ɉɨɬɟɪɢ ɉ.Ȼ. ȼɏɄ ȼȾɏ. ȽЭɋ ɇȻ ɉ И Ɏ Ʌ ɢɡɦ. ɧɚɱ. ɤɨɧ. 
9 373 5 3 4 0 361 352 2 375 377 0,01 4,4 4,39 
10 331 5 3 2 0 321 352 55 386 388 0,14 4,39 4,25 
11 187 5 0 2 3 177 176 204 391 393 0,53 4,25 3,72 
12 172 5 0 2 3 162 176 256 428 430 0,66 3,72 3,06 
1 182 5 0 2 3 172 176 255 437 439 0,66 3,06 2,40 
2 188 5 3 2 3 175 176 232 420 422 0,60 2,40 1,80 
3 178 5 3 2 0 168 176 228 406 408 0,59 1,80 1,21 
4 359 -1 3 2 -6 360 352 207 566 568 0,54 1,21 0,67 
5 1099 -1 3 2 -6 1100 352 -550 549 551 -1,43 0,67 2,10 
6 1222 5 3 2 0 1212 352 -700 522 524 -1,81 2,10 3,91 
7 695 5 3 2 0 685 352 -139 556 558 -0,36 3,91 4,27 








ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢя Ȼ 
 
Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ Ȼ.5 
Ɇ 
Ɉɬɦɟɬɤɚ, ɦ    
ȼȻ ɇȻ    ɧɚɱ. ɤɨɧ. ɫɪ. 𝐻𝑡 , ˏ 𝑁𝑡 , ʛʑ˕ W, ɦɪɞ. ɤȼɬ·ɱ 
9 714,00 713,99 714,00 674,83 38,77 131 0,094 
10 713,99 713,75 713,87 674,85 38,62 134 0,096 
11 713,75 712,88 713,31 675,06 37,85 133 0,096 
12 712,88 712,06 712,47 675,15 36,92 142 0,102 
1 712,06 711,44 711,75 675,17 36,18 142 0,102 
2 711,44 710,16 710,80 675,13 35,27 133 0,096 
3 710,16 706,27 708,22 674,89 32,93 120 0,086 
4 706,27 697,65 701,96 675,21 26,35 134 0,096 
5 697,65 710,98 704,32 675,18 28,74 142 0,102 
6 710,98 713,17 712,08 675,12 36,55 171 0,123 
7 713,17 713,78 713,47 675,19 37,88 189 0,136 
8 713,78 714,00 713,89 675,18 38,31 190 0,136 
 




Ɍɚɛɥɢɰɚ Ȼ.6 – ɋɪɚɛɨɬɤɚ-ɧɚɩɨɥɧɟɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢщɚ ɜ ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ 2 
ɫɩɨɫɨɛ 
Ɇ 
Ɋɚɫɯɨɞ, ˏ3/˔ 𝑉𝑡, ˍˏ3 
Ȼ ɉɨɬɟɪɢ ɉ.Ȼ. ȼɏɄ ȼȾɏ. ȽЭɋ ɇȻ ɉ И Ɏ Ʌ ɢɡɦ. ɧɚɱ. ɤɨɧ. 
9 373 5 3 4 0 361 352 2 375 377 0,012 4,4 4,39 
10 331 5 3 2 0 321 352 55 386 388 0,15 4,36 4,21 
11 187 5 0 2 3 177 176 204 391 393 0,54 4,22 3,72 
12 172 5 0 2 3 162 176 256 428 430 0,66 3,71 3,06 
1 182 5 0 2 3 172 176 255 437 439 0,66 3,06 2,37 
2 188 5 3 2 3 175 176 232 420 422 0,61 2,38 1,80 
3 178 5 3 2 0 168 176 228 406 408 0,59 1,81 1,24 
4 359 -1 3 2 -6 360 352 207 566 568 0,52 1,21 0,68 
5 1099 -1 3 2 -6 1100 352 -550 549 551 -1,41 0,67 2,11 
6 1222 5 3 2 0 1212 352 -700 522 524 -1,81 2,10 3,91 
7 695 5 3 2 0 685 352 -139 556 558 -0,37 3,91 4,26 













ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢя Ȼ 
 
Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ Ȼ.5 
Ɇ 
Ɉɬɦɟɬɤɚ, ɦ    
ȼȻ ɇȻ    ɧɚɱ. ɤɨɧ. ɫɪ. 𝐻𝑡 , ˏ 𝑁𝑡 , ʛʑ˕ W, ɦɥɧ. ɤȼɬ·ɱ 
9 714,00 713,98 714,00 674,82 38,75 130,9 0,093 
10 713,99 713,76 713,86 674,86 38,61 133,8 0,095 
11 713,75 712,89 713,30 675,07 37,84 133,0 0,096 
12 712,88 712,05 712,46 675,16 36,91 142 0,102 
1 712,06 711,43 711,76 675,18 36,19 142 0,102 
2 711,44 710,15 710,81 675,14 35,28 133 0,096 
3 710,16 706,28 708,23 674,88 32,94 119,8 0,085 
4 706,27 697,64 701,97 675,22 26,36 134,0 0,096 
5 697,65 710,97 704,33 675,17 28,75 142,0 0,102 
6 710,98 713,18 712,09 675,11 36,56 170,9 0,122 
7 713,17 713,78 713,48 675,15 37,89 188,8 0,135 
8 713,78 714,00 713,89 675,18 38,30 190,0 0,136 
 




























































Ɉɫɧɨɜɧɨɟ и ɜɫɩɨɦɨɝɚɬɟɥьɧɨɟ ɨɛɨɪɭɞɨɜɚɧиɟ 
 
Ɍɚɛɥиɰɚ ȼ.1 – ɋɜɨɞɧɚя ɬɚɛɥиɰɚ ɞɥя ɉЛ40ɚ-ȼ 
ɉɚɪɚɦɟɬɪ Ⱦиɚɦɟɬɪ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɩɨ ɫɬɚɧɞɚɪɬɧɨɦɭ ɪяɞɭ 𝐷1, ɦ 3,2 3,6 3,8 4,0 4,3 4,5 4,8 5,0 5,3 𝜂Т, ɨ.ɟ. 0,9 0,9 0,9 0,9 0,9 0,9 0,9 0,9 0,9 𝑁′˃, МВ˕ 32 40 45 51,9 58,6 65,7 73,2 81 91,3 𝑧′˃ 6,4 5,1 4,5 4,0 3,5 3,1 2,8 2,5 2,3 𝑧˃ 8,0 6,0 6,0 4,0 4,0 4,0 3,0 3,0 3,0 𝑁˃, МВ˕ 25,8 34,5 34,5 51,75 51,75 51,75 69 69 69 Δ, ɨ.ɟ. 1,03 1,03 1,03 1,03 1,03 1,04 1,04 1,04 1,04 𝑛, о˄⁄˔  240,57 213,56 202,21 189,62 178,50 168,62 159,77 151,81 143,25 𝑛˔, о˄⁄˔  250,00 214,30 200,00 187,50 187,50 166,70 166,70 150,00 142,80 𝑛′𝐼 ௠𝑎𝑥, о˄⁄˔  124,43 120,15 118,43 118,40 125,77 118,37 124,92 118,30 119,36 𝑛′𝐼 ˓, о˄⁄˔  129,90 125,43 123,63 123,60 131,30 123,58 130,42 123,51 124,61 𝑛′𝐼 ௠𝑖௡, о˄⁄˔  166,76 161,03 158,72 158,68 168,56 158,65 167,43 158,56 159,97 𝑄′𝐼 ∙ 𝜂Т ɧɚ 𝑛′𝐼 ˓ 1,29 1,35 1,21 1,60 1,42 1,26 1,51 1,37 1,22 𝑄′𝐼 ∙ 𝜂Т ɧɚ 𝑛′𝐼 ௠𝑖௡ 1,13 1,19 1,07 1,41 1,25 1,11 1,33 1,20 1,07 𝑄′𝐼௠𝑖௡ ɩɪи 𝑛′𝐼 ௠𝑖௡ 1,25 0,99 0,88 0,78 0,69 0,61 0,55 0,50 0,44 𝑄′𝐼௠𝑖௡ ɩɪи 𝑛′𝐼 ௠𝑎𝑥 0,93 0,74 0,66 0,58 0,51 0,69 0,62 0,56 0,49 
 
Ɍɚɛɥиɰɚ ȼ.2 – ɋɜɨɞɧɚя ɬɚɛɥиɰɚ ɞɥя ɉЛ40ɛ-ȼ 








Ɉɤɨɧɱɚɧиɟ ɩɪиɥɨɠɟɧия ȼ 





















Ɋеɥеɣɧая ɡащɢта ɢ автɨɦатɢɤа 
 
Ɍɚɛɥɢɰɚ Ⱦ.1 – ɍɫɬɚɜɤɢ ɡɚɳɢɬ 
Ɂɚɳɢɬɵ ɍɫɬɚɜɤɢ 
ɇɚɢɦɟɧɨɜɚ-








ɧɢɹ, 𝐼ʠʟ.ʝ Ͳ,ͳͷ ∙ 𝐼ʜ 0,63 А 
Кɨɷɮɮɢɰɢɟɧɬ ɬɨɪ-
ɦɨɠɟɧɢɹ, 𝐾ʡ Ͳ,͵ - 
ɍɫɬɚɜɤɚ ɧɚɱɚɥɶ-
ɧɨɝɨ ɬɨɪɦɨɠɟɧɢɹ, 𝐼ʜʡ Ͳ,ͷ ∙ 𝐼ʜ 2,09 А 
Ɍɨɪɦɨɡɧɨɣ ɬɨɤ, ȼ ͳ,ͷ ∙ 𝐼ʜ 6,29 А 
ɁɁȽ 
𝑈଴ 𝑡ଵ 𝑈଴ଵ𝐺 - 5 ȼ 𝑡ଶ 𝑈଴ଶ𝐺 - 10 ȼ 𝑡ଷ 𝑈଴𝐺 - 15 ȼ 𝑈଴ଷ Кɨɷɮɮɢɰɢɟɧɬ ɬɨɪ-ɦɨɠɟɧɢɹ, 𝐾ʡ 1,1 - 
Ɂɉɇ 𝑈 > 2 ɫɬɭɩɟɧɶ  𝑈𝐶ʟଶ ͳ,Ͷ ∙ 𝑈ʜ 140 ȼ 





ɪɢɱɧɵɯ ɤ.ɡ. ɢ 
ɩɟɪɟɝɪɭɡɨɤ 
𝐼ଶ ɋɈ 𝐼ଶʠʗГʜ Ͳ,Ͳͺ ∙ 𝐼ʜ 0,33 А ɉɈ 𝐼ଶʞʢʠК Ͳ,ͳͷ ∙ 𝐼ʜ 0,63 А 
ɈɌɋ I 𝐼ଶʠ.ʖ. ͹,ͳͺ ∙ 𝐼ʜ 30,1 А 
Ɂɚɳɢɬɚ ɨɬ 
ɫɢɦɦɟɬɪɢɱ-
ɧɵɯ ɤ.ɡ. ɢ ɩɟ-
ɪɟɝɪɭɡɨɤ 
𝐼ଵ ɋɈ 𝐼ʠʗГʜ ͳ,Ͳ͹ ∙ 𝐼ʜ 4,48 А ɉɈ 𝐼ଵʞʢʠК ͳ,ͳ ∙ 𝐼ʜ 4,61 А ɈɌɋ 𝐼ଵʝʡʠ ͳ,ʹʹ ∙ 𝐼ʜʝʛ 5,11 А 




𝐼р ɋɈ 𝐼𝑃 ʠʗГʜ. ͳ,Ͳ͹ ∙ 𝐼ʜʝʛ.ʟ 4,97 А ɉɈ 𝐼𝑃 ʞʢʠК. ͳ,ʹ ∙ 𝐼ʜʝʛ.ʟ 5,17 А Ɉɬɫɟɱɤɚ 𝐼𝑃 ʞʢʠК. ʹ,ͳͻ ∙ 𝐼ʜʝʛ.ʟ 10,17 А 
156 
 
Ɉɤɨɧɱɚɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱦ 
 




























































ɇɚɢɦɟɧɨɜɚɧɢɟ Ɉɛɨɡɧɚɱɟɧɢɟ        
Ⱦɢɮ. Ɂɚɳɢɬɚ 
ɩɪɨɞɨɥɶɧɚɹ 𝐼∆𝐺 + + + +    
ɁɁȽ 
𝑈଴ 𝑡ଵ       + 𝑡ଶ      +  𝑡ଷ + + +     𝑈଴ 𝑡 + + +     
Ɂɉɇ 𝑈 > 1 ɫɬɭɩɟɧɶ 𝑡ଵ + +      




ɤ.ɡ. ɢ ɩɟɪɟɝɪɭɡɨɤ 
𝐼ଶ ɋɈ       + ɂɈ + +      
ɈɌɋ I 𝑡ଵ     +   𝑡ଶ + +      
Ɂɚɳɢɬɚ ɨɬ ɫɢɦɦɟɬ-
ɪɢɱɧɵɯ ɤ.ɡ. ɢ ɩɟɪɟ-
ɝɪɭɡɨɤ 
𝐼ଵ ɋɈ       + ɂɈ + +      ɈɌɋ 𝑡ଵ     +   𝑡ଶ + +      
ȾɁ 𝑍 < 1 ɫɬɭ-ɩɟɧɶ 𝑡ଵ     +   𝑡ଶ + + +     
2 ɫɬɭ-
ɩɟɧɶ 
𝑡ଵ     +   𝑡ଶ + +      
Ɂɚɳɢɬɚ ɪɨɬɨɪɚ ɨɬ 






Ʉɨɦɩɨɧɨɜɤа ɢ ɫɨɨɪуɠɟɧɢя ɝɢɞɪɨуɡɥа 
 






























































































































































59,00 90,00 172,00 47,60 193,60
684,07
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